Angler satisfaction and management preferences in the southern Lake Michigan fishery by Golebie, Elizabeth J
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
© 2017 ELIZABETH J. GOLEBIE 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
ANGLER SATISFACTION AND MANAGEMENT PREFERENCES  
IN THE SOUTHERN LAKE MICHIGAN FISHERY 
 
 
 
 
 
 
BY 
 
ELIZABETH J. GOLEBIE 
 
 
 
 
 
 
 
THESIS 
 
Submitted in partial fulfillment of the requirements 
for the degree of Master of Science in Natural Resources and Environmental Sciences 
in the Graduate College of the  
University of Illinois at Urbana-Champaign, 2017 
 
 
 
 
 
Urbana, Illinois 
 
Advisors: 
  
Adjunct Associate Professor Craig A. Miller 
Adjunct Assistant Professor Sergiusz J. Czesny  
 
 
ii 
 
ABSTRACT 
 
 
Successful fisheries management programs incorporate a thorough understanding of diverse 
angler groups operating within the fishery. This study aimed to classify and describe anglers 
fishing in Illinois and Indiana waters of Lake Michigan and to use the angler heterogeneity 
present at the site to approach angler satisfaction and fishery perceptions. The primary objectives 
were 1) understand the factors that contribute to angler satisfaction in the southern Lake 
Michigan fishery and 2) develop an understanding of different types of anglers who target 
salmonid species in the southern Lake Michigan fishery and how they may differ in their 
perceptions of the fishery and fishery management.  A mail and internet questionnaire was 
distributed to 1309 anglers who had provided contact information during the 2015 Lake 
Michigan creel survey; 422 responded and completed the survey (32.2% return rate). To analyze 
satisfaction, anglers were divided into three groups: those targeting salmonid species, those 
targeting yellow perch, and those targeting minor species.  Several differences were found 
between the three groups, including salmonid anglers having the highest total harvest rates, and 
yellow perch anglers having the highest harvest of their target species. All anglers were less 
satisfied with catch-related factors than non-catch related factors.  Catch-related factors were 
also more strongly correlated with overall satisfaction than non-catch related factors. Stepwise 
linear regression was used to generate models of satisfaction for each of the three target-species 
groups. For salmon anglers, number of fish biting (β =.722), total group harvest (β =.170), 
average fish length (β =.120), species caught (β =.130), and opportunity to improve skills (β 
=.157) were significant; for perch anglers, number of fish biting (β =.455), average weight of fish 
caught (β=.350), and fighting quality of the fish (β =.224) were significant, and for minor species 
anglers, only number of fish biting (β =.697) was a significant predictor of overall satisfaction. 
iii 
 
Although satisfaction with harvest was highly correlated with overall satisfaction for all angler 
groups, the relationship between actual harvest and overall satisfaction was weak, which reveals 
the importance of angler perceptions of their harvest at this site. To approach the second goal of 
the project and investigate management perceptions, the population of salmon anglers was 
further broken down using a cluster analysis of eight variables commonly used to determine 
angler specialization. These variables were days fished, years of experience, distance traveled, 
skill, average trip expenditures, total season expenditures, total relative harvest, and percent of 
catch that was harvested. Five angler subgroups were produced and termed “local residents,” 
“avid generalists,” “tourist anglers,” “committed specialists,” and “experienced specialists.” 
There were several differences in perceptions between anglers of different groups. In general, the 
tourist anglers had the fewest concerns with the fishery and were the most satisfied, whereas the 
local residents were concerned with the impact of other anglers, and the two specialist groups 
were more likely to list invasive species as a problem. Additionally, local residents and tourist 
anglers believed lake trout populations were declining, while committed specialists and 
experienced specialists believed they were increasing (F=4.823; df=189; p=.001). Likewise, 
local residents and tourist anglers preferred an increase in lake trout stocking, while committed 
specialists and experienced specialists preferred a decrease (F=3.626; df=215; p=.007). The 
differences found between the anglers of different target species as well as between the salmonid 
anglers at different commitment and avidity levels underscore the importance of considering 
angler heterogeneity when designing management plans.  Although this study does not estimate 
the proportion of the total angling population that could be classified into each of these groups, it 
reveals the existence of these groups and the fishery perceptions that group members are likely to 
have. Future research is needed to identify angler motivations and management strategies that are 
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most likely to meet the needs of each of the angler groups operating in the Lake Michigan 
fishery. 
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CHAPTER 1 
INTRODUCTION 
Lake Michigan, the only Great Lake located entirely in the United States, is shared by 
Wisconsin, Michigan, Indiana, and Illinois. Each state is individually responsible for the portion 
of the lake that lies within its borders. While Illinois is home to only 64 miles of the roughly 
1500-mile shoreline of the lake, the state’s influence is far from negligible. The many harbors 
along the Illinois shoreline are popular fishing sites, and Chicago’s large population supplies 
high numbers of anglers to frequent those harbors. Angling activity impacts both the ecosystem 
of the lake and the economic activity of the region. During the 2014 fishing season, anglers 
accessing Lake Michigan through Illinois harvested over 100,000 salmon, trout, and yellow 
perch, and spent close to $7.26 million on fishing gear, including boats, motors, trailers, and 
equipment directly used for fishing (Roswell and Czesny 2015). Thus, the Illinois Department of 
Natural Resources (IDNR) is tasked with maintaining a productive fishery, while promoting the 
health of the lake ecosystem, ensuring that the fishery, as well as the ecosystem, is preserved.  
The IDNR Division of Fisheries’ goal for Lake Michigan is to “protect and enhance fish 
populations and provide quality fishing opportunities in the Illinois portion of Lake Michigan” 
(Illinois Department of Natural Resources 2013). To accomplish these goals, the IDNR stocks 
close to one million salmon and trout each year, develops regulations (including season closures 
and bag limits) that prevent overfishing and limit the impact of anglers on the lake, and sells 
licenses that provide funding to accomplish these goals. The specific objectives used by IDNR 
regarding Lake Michigan focus on biological surveys that analyze the health of the fish 
population. While creel surveys are also conducted, they focus on estimations of fishing effort 
and harvest, which is easily compared with the data from the fish population assessments, but 
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does not account for the complexity of angler behavior. As the IDNR continues to adjust and 
update management strategies, studies regarding angler satisfaction may provide another 
measure of success of the management plan. Examining satisfaction, especially in the context of 
angler heterogeneity, may help predict angler responses to future changes in both the fish 
population and IDNR regulations. Additionally, in order to reverse the trend of declining angler 
effort, particularly in the yellow perch fishery (Roswell and Czesny 2015), the perceptions, 
preferences, and behavior of diverse groups of anglers must be understood.  
PURPOSE 
To maintain a productive and sustainable recreational fishery, angler satisfaction with their 
fishing experience and management programs must be evaluated. Several Lake Michigan studies 
have included angler opinions in some way (McFadden et al. 1964, Samples and Bishop 1981), 
and some creel surveys have included questions about angler satisfaction (Palla 2011), but no 
studies, to my knowledge, have performed an extensive analysis of angler satisfaction with 
fisheries management on Lake Michigan. To better inform management approaches that will 
maintain both the fish population and the angler population, an examination of angler satisfaction 
on Lake Michigan is critically important. Additionally, investigating angler perceptions of the 
fishery in the context of angler heterogeneity will reveal the diversity in the angling population 
and predict conflict that may occur between different angling groups.   
Using Illinois and Indiana anglers interviewed during the 2015 creel season as the sample, I 
intend to understand what contributes to satisfaction in the Lake Michigan fishery and how 
different groups of anglers perceive the fishery. This study benefits both the anglers, who have a 
chance to give input on their opinions and preferences, and Illinois and Indiana DNR, who will 
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gain detailed information about angler perspectives, with which they can review the success of 
their management program.  
OBJECTIVES 
Objective 1: Understand the factors that contribute to angler satisfaction in the southern Lake 
Michigan fishery.  
1a. Describe characteristics of anglers targeting salmonid species, yellow perch, and minor 
species, and compare angling behavior between groups.  
1b. Compare overall satisfaction and satisfaction with each component by target species 
1c. Assess the relative importance of variables that contribute to angler satisfaction 
1d. Examine the relationship between actual harvest, satisfaction with harvest, and overall 
satisfaction.   
Objective 2: Develop an understanding of different types of anglers who target salmonid species 
in the southern Lake Michigan fishery and how they may differ in their perceptions of the fishery 
and fishery management.   
2a. Classify groups of salmonid anglers in the southern Lake Michigan fishery using the 
concept of specialization and define the characteristics of each group 
2b. Identify each group’s perceptions of the fishery, concerns, management perceptions, and 
management preferences  
  
4 
 
CHAPTER 2 
COMPREHENSIVE LITERATURE REVIEW 
HUMAN DIMENSIONS IN THE GREAT LAKES 
Fisheries management in North America tends to focus on preserving the resource and 
promoting the greater good of all anglers and society, rather than aiming to meet the needs of 
individual anglers. (Symes and Phillipson 2009). While there are decades of extensive research 
on the biology and ecology of the Great Lakes, there have only been a handful of social-focused 
studies (e.g. Stoffle et al. 1983, 1987). There has been a segregation of social and biological 
research (Fenichel et al. 2013, Hunt et al. 2013), which results in managers who are highly 
trained in biology, but inexperienced in social science and unsure how to incorporate social 
information in their management strategies (Heck et al. 2015).  Some managers may even feel 
that social research is unnecessary because anglers do not understand the ecology of the lake, and 
do not have the expertise to provide input on management strategies. However, without the 
support of the anglers, management strategies will not be successful, and thus communication 
with stakeholders is vitally important (Sullivan 2003). Bridging the gap between biological and 
social research and incorporating information from both fields is necessary to achieve successful 
management plans.   
The Great Lakes Fishery Commission has taken note of the importance of human 
dimensions, naming it as a research theme in 2002 (Dobson et al. 2005). However, research in 
this field at the Great Lakes has remained minimal. Managers are still seeking information on the 
economic value of the fishery, as well as angler attitudes, beliefs, and expectations (Heck et al. 
2016). While many anglers have strong opinions that they readily come forward with, managers 
are concerned that those opinions are not representative of the entire angler population and that 
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mangers are lacking the perspective of other anglers in the system (Heck et al. 2016), especially 
given that anglers who actively participate in stakeholder meetings may have stronger views than 
the general angler population (Hunt et al. 2014). Different anglers may have competing interests 
in regards to conservation, but often the goals are the same, and managing with social needs in 
mind may yield the same outputs as managing with ecological interests as the focus (Hilborn 
2007, Johnston et al. 2010). 
For example, anglers have varying levels of support of trout rehabilitation programs, and 
assessing the distribution of opinions across the angling population is crucial to conservation 
success (Hewitt et al. 2008, Hunt et al. 2014). Additionally, the knowledge and experience that 
anglers contribute is valuable information. The unique experience of anglers who have spent 
time fishing every day for years can be analyzed in addition to ecological surveys (Symes and 
Phillipson 2009, Heck et al. 2016). Human dimensions research, which takes advantage of the 
knowledge base of the local anglers and works to understand the anglers’ preferences and 
behavior is necessary in order to increase angler effort and prevent conflict and frustration that 
would continue the decline in angling participation.  
It can be easy to lose sight of the needs of individual anglers when working on a large-
scale system. The Great Lakes is governed by two countries, seven states, and several Native 
American coalitions, and in forming plans that benefit each of these governing bodies, the needs 
of specific groups of anglers may go unnoticed. While it is not possible to account for every 
person’s individual opinion when designing objectives on a large scale, it is still important for 
managers to be aware of the needs of the stakeholders in their region, in order to generate a 
better understanding of angler preferences, and to predict how anglers might react to changes 
that are undesirable. Human dimensions research is the primary way for managers to 
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complement their knowledge of the biology and ecology of the system with social information to 
allow them to better provide the local region with benefits beyond a sustainable environment or a 
healthy fish population.  
The Southern Lake Michigan Fishery 
The southern Lake Michigan fishery, which for this study is considered to be the portion 
controlled by Indiana and Illinois, includes 108 miles of Lake Michigan’s 1500-mile shoreline, 
and 1,810 square miles of the total 22,404 square kilometer area of the lake. While this is a small 
percentage by area, the highly urbanized shoreline promotes high angler densities.  Illinois 
supported an estimated 363,053 angler hours through April to September 2014 (Roswell and 
Czesny 2015), and Indiana had an estimate of 383,231 angler hours during April to October 2010 
(Palla 2011). In both Indiana and Illinois, recreational fishing has been in decline, both in effort 
and harvest rates (Palla 2011, Roswell and Czesny 2015), and managers have been seeking ways 
to stimulate angler effort (Heck et al. 2016). However, the decline in angler effort should not 
obscure the fact that the angling population has heavy impacts on the fish population (Cooke and 
Cowx 2006). During the 2014 fishing season, anglers accessing Lake Michigan through Illinois 
harvested over 100,000 salmon, trout, and yellow perch (Roswell and Czesny 2015), and Indiana 
had an even higher catch in their most recent estimate that calculated 304,703 total fish caught in 
Indiana waters (Palla 2011).  
Managers strive for a balance between keeping the fish populations stable, and allowing 
anglers a productive fishery that may attract more anglers and increase participation rates in the 
future, which provides economic, as well as social, benefits to the region. Because anglers rely 
on a sustainable fishery to continue deriving benefits from this recreational experience, anglers 
may be willing to participate in conservation initiatives and even develop them on their own 
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(Sullivan 2003). Thus, communication between lake management and anglers is necessary for 
anglers to understand management decisions and provide input based on their own experiences. 
Additionally, as the Illinois DNR works to meet their goal to “provide quality fishing 
opportunities” (Illinois Department of Natural Resources 2013), and the Indiana DNR works to 
“pursue a program of research and management of wild animals that will serve the best interests 
of the resources and the people of Indiana” (Indiana Code 14-22-2-3) an examination of what 
anglers define as quality fishing opportunities and what they consider their best interests may 
help to determine what is necessary to meet that goal. 
SATISFACTION 
While there are many approaches towards examining the social component of fisheries, 
satisfaction, often defined as the degree to which an angler has achieved, or failed to achieve, an 
expected outcome, is one of the most well-studied (Hendee 1974, Vaske et al. 1986, Arlinghaus 
2006, Brunke and Hunt 2007, Hutt and Neal 2010, McCormick and Porter 2014, Beardmore et 
al. 2015), and has been referred to as “the principle product of recreational fishing”(Graefe and 
Fedler 1986, Holland and Ditton 1992). The underlying assumption in studying satisfaction is 
that recreationists have certain expectations, and those expectations must be met or exceeded in 
order for recreationists to be satisfied with their experience (Brunke and Hunt 2008), though it is 
generally more useful to study reported satisfaction, rather than calculating the difference 
between expectations and outcomes (Burns et al. 2003). As the understanding of these 
expectations has expanded over the past few decades, approaches to determining recreationists’ 
satisfaction have grown more complex.  
Satisfaction among consumptive recreationists had traditionally been assumed to be 
described by one of two theories: the “game-bagged” theory, which stated satisfaction increased 
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with higher harvest rates, and the “days afield” theory, where satisfaction increased with amount 
of time spent hunting (Hendee 1974). Both of these theories are incomplete. People may be 
satisfied with the experience of hunting, not just how many animals they harvested, and 
satisfaction may be independent of the number of days spent hunting. One of the first 
improvements towards defining satisfaction argued for a multiple-satisfaction approach, which 
proposes a wider variety of variables, beyond harvest and time spent hunting, that may contribute 
to angler satisfaction (Hendee 1974). For example, appreciating nature, escaping from the 
demands of daily life, improving outdoor skills, and spending time with others may each play a 
role in determining satisfaction levels (Hendee 1974). A later study (Vaske et al. 1986) expanded 
upon the idea of multiple satisfaction by separating satisfaction variables into three categories, 
which can be described as those dependent on harvest, those dependent on other recreationists, 
such as crowding, and subjective variables about the enjoyment of the outdoors and sport. 
Satisfaction variables are often more simply grouped into activity-general outcomes (e.g. 
peacefulness of nature) that could be achieved from a variety of recreational activities and 
activity-specific outcomes (e.g. catching fish) that can only be achieved through the specific 
activity, such as fishing (Arlinghaus 2006).  
Activity general components of satisfaction include crowding and aesthetic appeal of the 
site. Crowding, the perception of being surrounded by too many other recreationists, has been 
heavily studied in recreation management (Shelby and Vaske 2007). Crowding has been found to 
have a negative impact on angler preferences (Schuhmann and Schwabe 2004, Carson et al. 
2009, Beardmore et al. 2013), and may also negatively affect angler satisfaction (Beardmore et 
al. 2015). Of course, there is complexity to the factor of crowding because some recreationists 
may enjoy solitude, while others enjoy the social aspect of fishing, either with family and 
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friends, or with other anglers they encounter, and thus angler density cannot be assumed to have 
a negative impact and must be considered in the context of the specific study site. In addition to 
crowding, subjective measures, such as water quality and perceived beauty, have also been 
shown to determine satisfaction levels (Moeller and Engelken 1972). Concepts such as perceived 
beauty may be difficult for managers to influence, but interest in studying these factors has been 
high, especially in light of several studies in which anglers rated non-catch-related motivations as 
more important than catch-related ones (Fedler and Ditton 1994), and in which activity-general 
factors of satisfaction have had more influence than harvest on angler satisfaction (Holland and 
Ditton 1992). While activity-general measures of satisfaction may be strongly correlated with 
overall satisfaction in some studies, their relative contribution to satisfaction likely varies 
between angler groups (Hutt and Neal 2010).  
Activity-specific contributors to satisfaction include harvest rate and size of fish caught. 
While harvest cannot be assumed to be the only factor that contributes to satisfaction, it remains 
deserving of study, especially because managers often feel that they have more control over 
catch-related factors, as opposed to subjective factors about the general enjoyment of the trip 
(Fisher 1997). Following research that showed the importance of activity-general satisfaction 
components (e.g. Holland and Ditton 1992) there was a trend away from studying the catch-
related components of satisfaction (Finn and Loomis 2001). Recent studies however, have shown 
catch-related factors, including number of fish caught and size of fish caught, to be most 
correlated with satisfaction (Connelly and Brown 2000, Herrmann et al. 2002, Hutt and Neal 
2010, McCormick and Porter 2014, Beardmore et al. 2015). It is likely that angler perceptions of 
harvest play a larger role than the actual number of fish caught (Arlinghaus 2006). For example, 
highly skilled anglers may be disappointed to catch the same number of fish as lower skilled 
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anglers (Spencer and Spangler 1992), and anglers who are aware of low catch rates at a 
particular site may be more satisfied with their harvest than anglers who were unaware of the 
average harvest rate and were dismayed to catch fewer fish than they expected (Schramm et al. 
1998). 
Importantly, there is not one set of variables that is most relevant for every angler and 
every site. While activity-specific variables tend to be more related to satisfaction than activity-
general variables, the reverse is true at some sites. Furthermore, the relevance of the exact 
variables varies across sites, and across anglers of different characteristics. Thus, managers 
cannot rely on satisfaction studies at other locations to understand the anglers at their own site. It 
is important to examine the angling population at each site to find what factors are most 
important to them.  
ANGLER HETEROGENEITY 
Because expectations for each component of satisfaction differ between anglers with different 
characteristics, it is important for managers to examine satisfaction in the context of angler 
heterogeneity, and understand how angler subgroups differ, even within the same fishery at the 
same site. Since the introduction of “the average camper who doesn’t exist” (Shafer 1969), it has 
been accepted that management plans that assume recreationists to be a homogenous group could 
be greatly improved by closely examining key differences between recreationists with different 
characteristics. On the most basic level, recreationists who participate in consumptive activities, 
those in which acquiring a commodity (e.g. catching fish) is the most important goal, have lower 
satisfaction than those who participate in non-consumptive activities, where goals do not involve 
acquiring a commodity (Vaske et al. 1982, Vaske and Roemer 2013). Among the consumptive 
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group, those who bag game have higher satisfaction than those who do not (Vaske and Roemer 
2013). Consumptive recreationists may be further segmented into the type of activity they 
participate in. For example, hunters engaging in different methods have different expectations 
and thus different levels of satisfaction (Hendee 1974).  
In the field of fisheries, specialization was proposed as a way to examine angler 
heterogeneity on the basis of skill level and commitment of trout anglers (Bryan 1977). 
Specialization continues to be studied as researchers work to define its importance as a predictor 
of angler behavior (Beardmore et al. 2013) and incorporate specialization when making 
management recommendations (Beardmore et al. 2015). Anglers can also be divided into 
subgroups based on demographic characteristics. For example, recreationist age has been found 
to be negatively correlated with satisfaction (Russell 1990). Several studies have found that the 
age of the angler plays a key role in satisfaction, in that older anglers tend to have lower levels of 
satisfaction than younger anglers (Mostegl 2011, McCormick and Porter 2014), which may be 
related to the fact that older anglers tend to have more experience which leads to higher 
expectations and lower satisfaction (McCormick and Porter 2014).  
Other studies explored other ways of segmenting anglers, by gender (Schroeder et al. 
2006a), motivation (Gigliotti 2000, Schroeder et al. 2006b), location (Hutt and Neal 2010), and 
species targeted (Beardmore et al. 2015). Some studies have used a combination of satisfaction, 
preferences, and other characteristics to identify angler subgroups, by creating models (Johnston 
et al. 2010), or using cluster analysis (Connelly et al. 2001, Hutt and Bettoli 2007, Ward et al. 
2013) which helps to identify differences in recreationists that might not otherwise be noticed. 
These studies found differing satisfaction variables applied to different angler groups. For 
example, segmenting by preferred fishing location showed that urban anglers are more interested 
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in catch, on-site amenities, and safety, whereas rural anglers are more interested in aesthetic 
value of the site, as well as escaping the urban environment (Hutt and Neal 2010). 
Catch orientation, the importance of catching fish to an angler, is another valuable way to 
segment anglers, as satisfaction with harvest rates may depend on the importance of harvest to 
the angler (Aas and Kaltenborn 1995, Arlinghaus 2006, Anderson et al. 2007). Catch and release 
anglers, for example, have very different goals than anglers who wish to keep and consume their 
harvest, and likely have different behavior and preferences as well (Schuhmann and Schwabe 
2004, Arlinghaus 2007). Anglers for whom fish consumption is highly important may be 
unhappy with management changes which limit harvest rates, which could take managers by 
surprise if they were not aware of the existence of a consumptive-oriented subgroup of anglers 
(Matlock et al. 1988). Examining satisfaction in the context of these groups allows managers to 
gain a more complete understanding of recreationists’ behavior.  
Based on these ideas about angler heterogeneity, we cannot expect all anglers to act the 
same at each fishing site. Rather than assume all recreationists have the same preferences and 
expectations, managers should consider different groupings of recreationists that may have 
different, even conflicting, motivations and perspectives. For example, anglers who practice 
catch and release find themselves in conflict with anglers who oppose catch and release as an 
unethical practice (Arlinghaus 2007), and anglers at differing levels of specialization may find 
themselves at odds with management that assumed them to be a homogenous group (Hutt and 
Bettoli 2007). In the context of Lake Michigan, we may find differing expectations and 
preferences between anglers who target different species, fish at different locations, use different 
methods, have different skill levels, and have different demographic characteristics. To better 
predict angler behavior and meet management the management objective of optimizing 
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economic and social benefits, a better understanding of the angler subgroups on the lake is 
critically important.   
MANAGEMENT PERCEPTIONS   
Research regarding angler perceptions of management and their preferences in regards to 
management strategies is even more tailored to specific study sites. Rather than a continuous line 
of research, there are individual studies that may borrow methods from or compare findings 
across various locations (Aas and Kaltenborn 1995), but do not attempt to make generalizations 
beyond their site. For example, researchers might focus on categorizing preferences of walleye 
(Sander vitreus) anglers in the upper Midwest (Quinn 1992), or investigating the satisfaction 
with management of German anglers sportfishing in Alaska (Herrmann et al. 2002). Many of 
these studies are more qualitative in nature, providing descriptions of angler groups and 
viewpoints (Stoffle et al. 1983, 1987, Quinn 1992), and each of these studies provide highly 
useful information to local management. Management focused studies tend to pertain to one of 
four categories – analyzing conflict, evaluating the success of management, assessing angler 
support for future management plans, and improving methods for developing management 
objectives – each of which provides valuable information to continue improving fisheries 
management.  
Analyzing conflict between different angler groups or between management and anglers 
is particularly useful when new management plans are proposed or enacted and met with 
opposition that is often surprising. Several western Lake Michigan studies provided an analysis 
of stakeholder opinions on controversial management plans, including cutting coho 
(Oncorhynchus kisutch) stocking (Stoffle et al. 1983) and reducing the catch limit for lake trout 
14 
 
(Salvelinus namaycush) at the same site (Stoffle et al. 1987). In the earlier study, anglers were 
highly opposed to decreased stocking of coho salmon, stating that coho were their “bread and 
butter fish” (Stoffle et al. 1983). Several years later, when a reduced limit for lake trout was 
proposed, anglers opposed the regulation, this time stating that lake trout were their “bread and 
butter fish,” which was surprising to managers, but explained by taking a more complex look at 
angler motivations and finding that anglers shifted to lake trout when salmon populations were 
perceived to be low (Stoffle et al. 1987). Similarly, surprising angler reactions to harvest 
restrictions in Texas were analyzed, revealing the importance of harvest to anglers in this fishery 
(Matlock et al. 1988). Conflict sometimes occurs between various groups of anglers, and 
analyzing angler subgroups to determine receptiveness to management changes among the 
groups helps to mitigate the conflict and reveal ways to avoid it in future management decision 
making processes  (Hutt and Bettoli 2007). When unexpected conflict occurs, studies that 
examine the causes of that conflict help to resolve it and avoid such obstacles in the future. 
Even when conflict is minimal, analyzing angler response to management changes, 
especially over a period of several years, is also crucial to inform managers of the success of 
their regulations. For example, reducing bag limits was found to have varied effects across 
different Wisconsin lakes (Beard et al. 2003), stocking brown trout (Salmo trutta) was found to 
be successful and no longer necessary in German fisheries (Baer and Brinker 2010), and 
providing information to anglers to inform their expectations was found to be unsuccessful on a 
Minnesota Lake (Spencer and Spangler 1992). This information helps managers select 
management plans with the knowledge of what has and has not worked in the past.  
Another useful area of study is exploring angler opinions of management plans before 
any are definitively put forward. For example, asking Illinois anglers for their preference of a 
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variety of bluegill (Lepomis macrochirus) management strategies informed managers of the 
types of anglers that are likely to support or oppose potential plans and helped them to choose a 
strategy at their specific site within the state (Edison et al. 2006). Similarly, in another study, 
German anglers were asked for their support for habitat conservation as an alternative to 
stocking, which provided managers a basis from which to begin habitat conservation programs, 
which may be preferred from an ecological perspective, but lack support from anglers 
(Arlinghaus and Mehner 2005). Examining angler demographics, motivation, and perceptions of 
management and water quality in Spain revealed angler preferences for regulations and also 
highlighted the lack of communication between management and anglers which must be resolved 
for future management plans to be successful (Cardona and Morales-nin 2013). These studies are 
important to preemptively avoid conflicts when new management plans are enacted. 
Another avenue for fisheries management research is developing methods for designing 
management plans. One study proposed a workshop format, bringing together specialists of a 
particular type of fishery, in this case urban, to brainstorm problems and objectives  (Schramm 
and Edwards 1994). Another study proposed a model with which conflicts in fisheries 
management can be understood and analyzed, which can be used on a more general level across 
a range of recreational fisheries (Arlinghaus 2005). Models can also be used to look at 
differences in perceptions of environmental issues, especially in the context of angler 
heterogeneity (Beardmore 2015). The methods tested in these studies are easily applied across a 
larger spatial scale to improve management at fisheries beyond the study site.  
Angler involvement in management decisions increases support for those decisions and 
helps to avoid conflict. For example, incorporating angler input in designing aquatic protected 
areas increases the likelihood that anglers will help protect those areas (Danylchuk and Cooke 
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2011). There are many examples of successful management programs that allowed for angler 
participation (Granek et al. 2008). Rather than working in opposition to anglers, or blindly trying 
to appeal to anglers without having researched their specific needs, including angler perspectives 
in a management plan is likely to increase its chances of success. Even if the management 
agency is not ready to allow anglers to take an active role in conservation and planning, a good 
first step is simply conducting surveys or meetings to solicit their opinions. Gaining a better 
understanding of the angling population at the specific site, and the desires and needs of that 
community is crucial to design a management strategy that will be effective.  
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CHAPTER 3 
ANGLER SATISFACTION  
INTRODUCTION  
Maximizing social benefits is often a primary goal in fisheries management plans. Even when 
social goals are not stated directly, they are implicitly included as managers aim to maximize 
angler harvest while maintaining sustainable fish populations. One of the principle methods for 
assessing social benefits is by measuring angler satisfaction, which represents the degree to 
which anglers have achieved an expected outcome (Brunke and Hunt 2008). Satisfaction is 
usually assumed to correlate strongly with harvest rate, and has been considered “the principle 
product of recreational fishing” (Graefe and Fedler 1986, Holland and Ditton 1992). As 
managers aim to please anglers, studying satisfaction can help them understand what anglers are 
expecting in their fishing experience, and how they might react to changes in management. 
Satisfaction has been one of the most studied measures of the human dimensions of 
fisheries, with consistent research throughout the past several decades  (e.g. Hendee 1974, Vaske 
et al. 1986, Arlinghaus 2006, Brunke and Hunt 2007, Hutt and Neal 2010, McCormick and 
Porter 2014, Beardmore et al. 2015). Variables that contribute to satisfaction are generally 
divided into activity-specific variables, such as harvest rate and size of fish caught, and activity-
general variables, those that could also be achieved by recreational activities other than fishing 
(Fedler and Ditton 1994). Activity-specific variables, particularly harvest rate, were at one time 
assumed to be the only important factor in determining satisfaction (Hendee 1974), but research 
quickly grew to include activity general components, such as water quality and perceived beauty, 
appreciating nature, escaping from the demands of daily life, and spending time with others 
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(Moeller and Engelken 1972, Hendee 1974). The relative importance of activity-general 
dimensions of satisfaction varies based on study site and angler characteristics (Hutt and Neal 
2010), thus it is important to assess both activity-specific and activity-general dimensions at any 
given site.  
Whereas several studies have found activity-general dimensions to be more important 
than harvest data in predicting angler satisfaction (Holland and Ditton 1992), many other studies 
have found catch-related dimensions of satisfaction to be the most influential (Graefe and Fedler 
1986, Connelly and Brown 2000, Herrmann et al. 2002, Arlinghaus 2006, Hutt and Neal 2010). 
The relevance of catch-related variables may be in part due to the fact that they are easiest for 
managers to control (Fisher 1997), and because anglers tend to have at least some degree of 
expectation that fish will be caught, even across a wide range of anglers (Connelly et al. 2001). 
Number and size of fish caught often correlates strongly with satisfaction (McCormick and 
Porter 2014, Beardmore et al. 2015), though the objective number of fish may not be as 
important as the angler’s perception of their harvest (Graefe and Fedler 1986, Arlinghaus 2006).  
Perceptions of harvest may be related to knowledge of average catch rates, such that anglers who 
are aware of the average catch rate are more likely to be satisfied with their own harvest 
(Schramm et al. 1998). Alternatively, harvest perceptions may be more closely linked to the 
angler’s own skill and experiences, and be relatively unaffected by the catch rate of others 
(Spencer and Spangler 1992). There are many hypothesized relationships between satisfaction 
and its potential contributors, and no one relationship holds true in every situation; any number 
of these relationships may be present at any given site or amongst any group of anglers.  
Since the introduction of “the average camper who doesn’t exist” (Shafer 1969), recreation 
research has acknowledged that recreationists cannot be considered to be a homogenous group 
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that will react the same way to the same situations. Satisfaction research has included studies of 
recreationist subgroups and differences in satisfaction between those subgroups. In fisheries 
research, studies often strive to define particular angler groups, based on specialization (Bryan 
1977, Johnston et al. 2010), species sought (Beardmore et al. 2015), catch orientation (Aas and 
Kaltenborn 1995, Arlinghaus 2006), location (Hutt and Neal 2010), motivation (Gigliotti 2000, 
Schroeder et al. 2006b), and gender (Schroeder et al. 2006a). Managers must understand the 
different needs of different angler subgroups in order to avoid conflicts and surprising reactions 
to management plans that can occur when differences in angler subgroups aren’t considered 
(Hutt and Bettoli 2007), or when general information is applied to a specific site without 
understanding the nuances of that site (Matlock et al. 1988).  
Although research in human dimensions of fisheries is not a new field, there have been 
relatively few studies conducted in the Great Lakes fishery, which only included human 
dimensions as a research theme in 2002 (Dobson et al. 2005). Several earlier studies were aimed 
at understanding disputes between stakeholders in the Wisconsin Lake Michigan fishery (Stoffle 
et al. 1983) and angler opposition to regulation changes (Stoffle et al. 1987), but there is a lack of 
research on human dimensions topics such as satisfaction and specialization, and little 
information regarding angler perceptions of current issues. Although managers are often made 
aware of angler opinions during stakeholder meetings, anglers who attend those meetings may 
not be representative of the entire angler population (Alessi and Miller 2012, Heck et al. 2016), 
and tend to have stronger opinions than anglers who do not attend (Hunt et al. 2014). To gain a 
better understanding of the entire angler population, Great Lakes managers have a need for 
human dimensions information, including user attitudes, beliefs, expectations, and use (Heck et 
al. 2016). Managers are also interested in strategies for stimulating angler effort, as declines in 
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angler effort have been cause for concern in several Great Lakes fisheries, including the Indiana 
waters of Lake Michigan (Palla 2011), and the yellow perch fishery in Illinois’ waters (Roswell 
and Czesny 2015). The first step towards understanding the anglers and what may contribute to 
their decline in effort is by examining the variables that affect whether those anglers are satisfied 
with their angling experience.   
In the Illinois and Indiana waters of Lake Michigan, anglers most often target either salmonid 
species, or yellow perch (Palla 2011, Roswell and Czesny 2015), though fishing for bass, carp, 
drum, sunfish, and catfish is also known to occur. Because angling regulations, such as bag 
limits, slot limits, and season closures, are designed for each species individually, it is important 
to understand the specific needs of anglers who target each species. Anglers of different species 
are likely to have different expectations about their fishing trip, which may lead to differences in 
satisfaction (Beardmore et al. 2015). Studies of catch-related dimensions of satisfaction (e.g. 
Anderson et al. 2007, Beardmore et al. 2011) have been growing since Finn and Loomis (2001) 
emphasized their importance, and further research is still needed, especially given their relevance 
in a fishery with regulations that affect the number and size of fish anglers are allowed to 
harvest. If catch-related dimensions of satisfaction are important predictors of angler satisfaction, 
differences in the fish population amongst species, or changes in regulations for a particular 
species may lead to differences in satisfaction.  
The primary goal of this study was to understand the most important contributors to angler 
satisfaction in the southern Lake Michigan fishery and identify differences in anglers targeting 
different species, particularly in regards to satisfaction. There were four components to this 
study: 1) Identify angler subgroups by species sought and describe demographic characteristics 
and fishing behavior for each group individually and in comparison with one another 2) Compare 
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overall satisfaction and satisfaction with activity-specific and activity-general variables by target 
species 3) Assess the relative importance of variables that contribute to angler satisfaction and 4) 
Examine relationships between actual harvest, satisfaction with harvest, and overall satisfaction.   
METHODS 
Study site 
This study covered the Lake Michigan waters that belong to Indiana and Illinois. The Illinois 
territory has a surface area of 1,576 square miles, with 63 miles of shoreline, and the Indiana 
territory has a surface area of 234 square miles, and 43 miles of shoreline. Chicago, the largest 
city on the lake with roughly 2.7 million residents, comprises 28 miles of that shoreline.  The 
most commonly harvested species in the study site as a whole are coho salmon (oncorhynchus 
kisutch), chinook salmon (oncorhynchus tshawystcha), rainbow trout (oncorhynchus mykiss), 
and yellow perch (perca flavescens).  
Survey implementation 
A complemented survey design (Pollock et al. 1994) following the sampling methods of Ditton 
and Hunt (2001) was used to select a sample of anglers and assemble an address list. Anglers 
were surveyed during the 2015 Illinois Natural History Survey and Indiana DNR creel surveys of 
Lake Michigan. During the creel survey, individuals were asked for their initials and the last four 
digits of their phone number, to produce an anonymous identifier. This allowed us to determine 
the number of repeat surveys, revealing that 2949 unique individuals were surveyed over the 
course of the creel season. At the conclusion of each creel interview, the interview subject was 
invited to participate in a follow up survey, and given the option to provide either a mail address 
or an email address. Of the individuals who agreed to provide contact information (44.4%; 
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N=1309), 28.4% (N=372) chose to provide a mailing address and 71.6% (N=937) chose to 
provide an email address.  
The survey timeline and procedure were modeled after those outlined by Dillman (Dillman et al. 
2014). Anglers who provided their email address were invited to participate in an Internet survey 
(Qualtrics, Provo, UT). They received an invitation (Appendix E) by email on June 2, 2016 that 
contained a unique link to take the survey. Non-respondents received four reminder emails 
(Appendix F), on June 8, June 15, July 8, and August 8.  
Anglers who chose the mail survey were sent a survey packed that included a questionnaire 
(Appendix A), cover letter (Appendix B), and postage paid return envelope. The first survey 
packet was mailed on June 1, 2016. Non-respondents were mailed a reminder postcard 
(Appendix D) on June 21, 2016. Non-respondents received a second copy of the questionnaire, 
follow-up cover letter (Appendix C), and postage-paid return envelope on July 12, 2016. A 
second reminder postcard was sent to non-respondents on July 26, 2016. A 3rd mailing, 
containing another questionnaire, follow-up cover letter, and postage-paid return envelope, was 
sent to non-respondents on August 10, 2016.  
Questions were identical between the mail and Internet surveys. As part of a larger study, the full 
survey consisted of 50 questions, pertaining to time spent fishing and species caught, perceptions 
of fish populations, satisfaction, management preferences, expenditures, and demographic 
information.  The questionnaire was reviewed by members of the Illinois and Indiana DNR, and 
personnel of the Illinois Natural History Survey at the University of Illinois.  
Measurement of species sought 
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Anglers were asked, “Which species group do you target most often on Lake Michigan?” and 
given the option to select either “salmon and/or trout,” “yellow perch,” “bass,” or “other.” These 
categories were chosen based on the creel survey used by the Illinois Natural History Survey for 
the past few decades (Roswell and Czesny 2015). Respondents who selected more than one 
species group were discarded. Anglers who selected “other” listed the following as their target 
species: walleye, catfish, northern pike, carp, drum, bluegill, and no preference. Respondents 
who chose “bass” were combined with those who chose “other,” and labeled as “minor species” 
anglers, consistent with INHS creel survey protocol (Roswell and Czesny 2015).  
Measurement of satisfaction 
A sum of satisfaction approach was selected based on previous studies (Connelly and Brown 
2000, Arlinghaus 2006, Hutt and Neal 2010), in which individual components of satisfaction are 
correlated to overall satisfaction and the strength of that correlation can reveal the importance of 
each component. Sum of satisfaction has been shown to be more accurate than subtracting 
expected values from realized values (Burns et al. 2003), and helps to avoid strategic bias, in 
which anglers provide inaccurate responses in an attempt to influence management (Connelly 
and Brown 2000). Following sum of satisfaction methods, anglers were asked to rate their 
overall satisfaction with the 2015 fishing season, as well as their satisfaction with 17 satisfaction 
components, including variables related to harvest (e.g. number of fish biting), and activity-
general variables (e.g. natural beauty of the lake), selected based on components that have 
previously been identified as important dimensions of satisfaction (Fedler and Ditton 1994), and 
components that were thought to be important at the study site.  For all variables in this study, 
satisfaction was measured on a five-point scale from “very dissatisfied” (coded as 1) to “very 
satisfied” (coded as 5).  
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Measurement of catch variables  
 Long recall periods, such as the one-year period used in this study, tend to increase the 
likelihood of recall bias, where anglers provide imprecise or inaccurate data (Connelly and 
Brown 1995, Osborn and Matlock 2010), and digit preference, in which anglers provide 
estimates rounded to numbers ending in 0 or 5 (Beaman et al. 2005).  Asking anglers to recall 
approximate values rather than listing a precise number helps to reduce recall bias and digit 
preference (Tarrant and Manfredo 1993). Thus, to reduce these biases, anglers were asked to 
report their personal harvest for each species over the entire 2015-fishing season in one of the 
following response categories: 0, 1-10, 11-25, 26-50, or “51 or more.” “Harvest index” was 
calculated by coding those responses from 0 to 4 and adding each angler’s responses for all 
species they caught. Similarly, for days spent fishing, anglers were asked to select one of the 
following response categories: 1-5 days, 6-10 days, 11-20 days, 21-50 days, 51-100 days, or 
“more than 100 days.” “Relative actual harvest” was calculated by dividing the harvest index by 
the days spent fishing index. Using the same calculation, a metric for relative harvest of the 
angler’s target species was calculated. This was not intended to provide a formal calculation of 
CPUE, nor is it a precise estimate of harvest or effort; rather the goal of this analysis was to 
obtain a metric representing actual harvest with which perceived harvest and overall satisfaction 
could be compared.  
Analysis 
All analysis was conducted in SPSS v24. Characteristics of salmonid, perch, and minor species 
anglers were compared using chi square (for dichotomous and categorical variables) and 
ANOVA (for continuous variables) test. Overall angler satisfaction was compared between 
salmonid, perch, and minor species anglers, using ANOVA and Tukey post-hoc tests (α=0.05). 
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Individual satisfaction components were similarly compared across the three species groups, 
using ANOVA, followed by Tukey’s (for the variables that met the assumption of homogeneity 
of variance), and Dunnett’s T3 (for the variables that did not have homogeneity of variance) 
post-hoc tests (α=0.05). Regression analysis methods were modified from several angling 
satisfaction studies (Graefe and Fedler 1986, Connelly and Brown 2000, Arlinghaus 2006). The 
relative importance of individual satisfaction components to overall satisfaction was analyzed 
using stepwise multiple regression for each of the three angler groups. When multicollinearity 
was present, only the variable that was most correlated with overall satisfaction was chosen for 
each model. Simple linear regression was used to assess the relationship between relative total 
harvest and satisfaction with harvest, as well as between harvest and overall satisfaction.  
RESULTS 
From the 372 questionnaires mailed, 149 (42.8%) were returned. Of the 937 email invitations, 
273 (32.2%) resulted in a completed survey. Excluding non-deliverable questionnaires and 
“bounced” emails, the overall response rate for this study was 35.35% (N=422). When asked to 
list the species they targeted most often, 278 (65.9%) selected “salmon and/or trout,” 57 (13.5%) 
selected “yellow perch,” and 43 (10.2%) selected “bass” or “other.” Forty-five anglers (10.7%) 
did not answer the question or selected more than one target species and were excluded.   
Salmonid anglers were the only group to include female anglers, went on the most charter 
trips, and were most likely to take trips longer than one day, fish from shore, and fish from 
Illinois (Table 1). Yellow perch anglers were most likely to take single day trips and fish from 
Indiana, and least likely to take a charter trip. Minor species anglers were most likely to fish 
from shore, and were more likely to take longer vacations than perch and salmonid anglers, 
though the majority of their trips were single-day.  
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Yellow perch anglers had the highest total relative harvest, whereas salmonid anglers had 
the highest relative target species harvest (Table 2). Minor species anglers had the lowest 
harvest, both in terms of their target species and in overall harvest, and they were least likely to 
keep and consume the fish they caught. Salmonid anglers kept more fish than the yellow perch 
and minor species groups, but both salmonid and yellow perch anglers tended to consume the 
fish they did keep. Yellow perch anglers tended to live nearby, and had the most experience 
fishing Lake Michigan. Salmonid anglers were the most likely to travel from a distance to the 
lake, while minor species anglers had the most variation in distance traveled, spending the least 
time fishing Lake Michigan and the most time fishing inland waters. 
Mean satisfaction for all species was neutral (Table 3), indicating a roughly even 
distribution of satisfied and dissatisfied anglers. For all species, satisfaction with activity-general 
variables was higher than satisfaction with catch-related variables.  The lowest rated activity-
general variable was “conditions of facilities,” but it was not as low as the satisfaction values for 
the lowest catch-dependent satisfaction variables. The lowest satisfaction was found in “number 
of fish biting,” “number of fish harvested,” and “ability to catch desired species.” The patterns in 
mean satisfaction rating for each dimension of satisfaction were similar across species, but there 
were several significant differences. Perch anglers were less satisfied than minor species anglers 
with number of fish harvested and average length and weight of fish caught. Both salmonid and 
perch anglers were less satisfied with number of fish biting and ability to catch desired species. 
In terms of activity-general dimensions of satisfaction, salmonid anglers were more satisfied than 
perch anglers with facilities, and more satisfied than minor species anglers with the natural 
beauty of the lake. Minor species anglers were most uniform in their responses, with the most 
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neutral mean satisfaction for each component, and low standard deviation, indicating many 
anglers were giving neutral responses, rather than being split between satisfied and dissatisfied.  
Activity-specific components were more highly correlated with overall satisfaction than 
activity-general components (Table 4), and only activity-specific components remained in the 
model when stepwise multiple regression was conducted (Table 5). Number of fish biting had 
the highest correlation with overall satisfaction, and was the only predictor present in each of the 
four target species models (Table 5). The model for yellow perch anglers was able to explain the 
largest proportion of variance (71.3%), and included number of fish biting (β =.455), average 
weight of fish caught (β=.350), and fighting quality of the fish (β =.224). The salmonid model 
included the most predictors, and for these anglers, group harvest (β =.170) was more relevant 
than individual harvest, and length of fish caught (β =.120) was more important than weight of 
fish caught. Other relevant variables included opportunity to improve fishing skills (β =.157), 
and ability to catch desired species (β =.130). In the model for the minor species anglers, which 
was able to predict the smallest proportion of variance (47.2%), only one predictor, number of 
fish biting (β =.697) remained. 
Analysis of the relationship between satisfaction and actual harvest yielded five 
significant relationships. Considering all sampled anglers, there was a significant relationship 
between total relative harvest with harvest satisfaction (r2=.011; β=.107; p=.038), and between 
relative harvest of target species and harvest satisfaction (r2=.021; β=.125; p=.007). Among 
salmonid anglers, there were three significant relationships: relative total harvest was a 
significant predictor of satisfaction with harvest (r2=.036, β=.191; p=.002), relative harvest of 
target species was a significant predictor of overall satisfaction (r2=.015, β=.124; p=.042), and 
relative harvest of target species was a significant predictor of satisfaction with harvest (r2=.05, 
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β=.223; p<.001). Among perch anglers and minor species anglers, neither total relative harvest 
nor relative harvest of target species accounted for variance in overall satisfaction or satisfaction 
with harvest.  
DISCUSSION 
Three angler subgroups within the southern Lake Michigan fishery were identified: those seeking 
salmonid species, those fishing for yellow perch, and those targeting minor species. Among all 
three groups, harvest variables were more important than activity-general variables, but actual 
harvest data was unrelated or weakly correlated with satisfaction. Between the three groups, 
there were differences in angling characteristics, overall satisfaction, and predictors of 
satisfaction. This study builds on prior angling satisfaction research, provides management 
insights specific to the study site, and opens the door to future Great Lakes human dimensions 
research, which is becoming increasingly important as managers become more aware of and 
interested in incorporating human dimensions information in their goals and strategies.  
For all target species subgroups, anglers were less satisfied with catch-related dimensions 
than activity-general dimensions of satisfaction, which is consistent with numerous prior studies 
(see Vaske and Roemer 2013). It is believed that anglers can control activity-general dimensions 
by simply choosing the site that meets their needs for being visually appealing and having 
appropriate facilities, whereas catch-related variables are beyond their control (Vaske et al. 1982, 
Arlinghaus 2006). Catch-related variables were also stronger predictors of overall satisfaction for 
all angling subgroups. This again is consistent with other studies (Vaske et al. 1982, Connelly 
and Brown 2000, Arlinghaus 2006, Hutt and Neal 2010), and may be related to anglers’ quest for 
rare outcomes (e.g. catching a trophy fish), and an unwillingness to rate their experience as 
“highly satisfied” with a lesser experience than their ideal (Vaske et al. 1982).  
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In contrast to the strong correlation between satisfaction with total number of fish 
harvested and overall satisfaction, the correlation between actual harvest and satisfaction was 
weak and a significant relationship was present only when considering all anglers as a single 
group. For salmonid anglers, there was a relationship between actual harvest of target species 
and satisfaction, but this explained less than 5% of the variance. This surprisingly small effect 
may be due to limitations in the methods used for calculating the actual harvest; an examination 
of harvest on a finer scale may yield a stronger correlation between harvest and satisfaction, 
especially if there is saturation with harvest in regard to satisfaction (Beardmore et al. 2015). 
However, whether due to a saturation with harvest satisfaction, or a large contribution by other 
variables, actual harvest only accounts for some of the variation in satisfaction with harvest. 
Other studies have found that harvest perception is a much stronger predictor of satisfaction than 
actual harvest (Arlinghaus 2006), which is likely related to the differing expectations that anglers 
have, due to their catch-orientation, skill level, and previous experience (Spencer and Spangler 
1992, Schramm et al. 1998). Therefore, rather than aiming to increase harvest to a particular 
number, managers must understand the specific expectations of anglers, because angler 
perceptions of harvest is likely to be far more important than the actual number of fish they 
caught in defining their satisfaction with the fishing season.  
Contrary to this study and those previously cited, some studies have found a strong link 
between activity-general components and overall satisfaction (Fedler and Ditton 1994). 
Assuming that activity-general components are more important at all sites, however, can lead 
managers to reduce harvest limits assuming anglers will be supportive, only to be met with 
strong angler opposition (Matlock 1988). This disparity only emphasizes the importance of 
examining satisfaction at every site and for every angling group, as there is no single satisfaction 
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framework that applies to all anglers. In this study, the model that considered all anglers as a 
homogenous group reflected the results for the largest group of respondents, the salmonid 
anglers. We do not have the data to confirm the true proportions of anglers in this study area, but 
weighted or unweighted, a single model fails to provide a complete description of angler needs in 
the fishery because it ignores the diversity in opinion among different types of anglers. Creating 
models for angling subgroups may explain more of the variance and provide more accurate and 
detailed information relevant to specific issues in the fishery.  
Management Implications 
In addition to building on prior research regarding the function of harvest variables in relation to 
satisfaction, this study provides management insights relating to the three angling groups that 
experienced differing levels of satisfaction during the past angling year, as well as differences in 
the variables that influence their satisfaction.  
The group of salmonid anglers, which was the largest portion of anglers in our sample, 
was likely composed of several subgroups, each at a different level of avidity and skill. These 
anglers were most likely to keep and consume their harvest, and tended to be satisfied with the 
size of the fish they are catching, but dissatisfied with the number of fish biting. They reported 
the highest harvest of their species group, though this may reflect the fact that there are five 
species in the salmonid “target species” group, because their satisfaction with their ability to 
catch desired species was fairly low. Given these findings, management strategies targeting these 
anglers may focus on species distribution, such as manipulating salmon and trout populations in 
the lake, or promoting the merits of salmonid species that are typically considered less desirable 
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by anglers. Additionally, it might be relevant to add a question to the creel survey, as well as in 
any future mail surveys, to identify the salmonid species the angler is most interested in.  
Yellow perch anglers had a high overall harvest, but low harvest of their target species, 
perch. Thus, while they were harvesting more total fish than other anglers, they were not 
harvesting the species of fish they wanted, which may have contributed to their low satisfaction 
with harvest. Perch anglers also appeared to be interested in not only catching fish, but catching 
high quality fish, which may be related to their higher skill and greater experience fishing on 
Lake Michigan (Spencer and Spangler 1992, McCormick and Porter 2014, Beardmore et al. 
2015). Perch anglers appeared to be more specialized than salmonid and minor species anglers 
and were also more homogeneous, as the satisfaction model explained a high proportion of the 
variance (71.3%). Managers should be aware that perch anglers were particularly interested in 
the size of the fish they are catching, and were relatively dissatisfied with harvest rates during the 
previous season. Communicating with perch anglers about the current state of the perch 
population, may help to mitigate angler dissatisfaction with changes in the fishery and increase 
awareness of what can and cannot be done to improve the quality of perch populations.  
Minor species anglers had relatively moderate views on most of the satisfaction variables, 
as they were most likely to rate each dimension as neutral or satisfied. The low standard 
deviations and low correlation of individual components of satisfaction with overall satisfaction 
suggest that these findings may be mostly due to a uniform distribution in which few anglers 
reported feeling dissatisfied. This group may have included more casual anglers, who frequented 
sites other than Lake Michigan, were less likely to keep and consume their harvest, and reported 
the lowest harvest rates. Only “number of fish biting” was significant in the regression model for 
this group, and it yielded the lowest R2 value overall. From a management perspective, this 
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group is relatively satisfied and may benefit most from having access to a range of angling 
opportunities.  
This study provides a basis for future human dimensions research in the Lake Michigan 
fishery. More specific angler groups can be identified using metrics such as specialization and 
catch-orientation, to develop a more precise understanding of angler expectations, preferences, 
and resource orientation. Although a one-year timeframe produces less variable results than a trip 
frame (Arlinghaus 2006), there are several limitations, including recall bias, and in this case, a 
sort of double non-response bias, as we had many anglers decline to provide contact information, 
and of those who agreed, a proportion failed to return the questionnaire. Therefore, I caution 
against using these data as any conclusive representation of the entire fishery. Instead, I 
encourage future study to build upon this research and gain a greater understanding of the 
complexity inherent in angling subgroups operating in this fishery. Finally, though the perch 
model explained high proportion of the variance, the other three models failed to explain 45-55% 
of the variance, meaning that there are other factors at play, such as specialization and catch-
orientation. Developing an understanding of angler specialization for anglers targeting each 
species may help to explain more of the variance in their satisfaction and fishery perceptions.  
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TABLES 
TABLE 1. Characteristics of anglers of salmonid, yellow perch, and minor species in Illinois and 
Indiana waters of Lake Michigan.  
 Target species   
 
Salmonid Yellow Perch 
Minor 
Species 
  
 (n=248) (n=57) (n=43) χ2 p-value 
Gender (%)    
- - Male 97.7 100.0 100.0 
Female 2.3 0.0 0.0 
Went on a charter trip (%) 19.9 1.8 13.2 12.234 .002 
Typical trip type (%)     
9.404 .309 
Single day trip 85.4 96.2 87.2 
Overnight trip 3.1 1.9 5.1 
Weekend 8.1 1.9 2.6 
Vacation 1.9 0.0 5.1 
Other 1.5 0.0 0.0 
Fishing method (%)    
12.948 .044 Boat 60.0 55.6 41.9 
Shore 38.0 42.6 58.1 
State most often fished (%)     
26.984 <.001 
Illinois 51.3 29.1 26.2 
Indiana 34.9 65.5 64.3 
Wisconsin 8.4 3.6 4.8 
Michigan 5.5 1.8 4.8 
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TABLE 2. Characteristics of anglers of salmonid, yellow perch, and minor species in Illinois and 
Indiana waters of Lake Michigan.  Different lowercase letters indicate significant differences in 
each row. 
 Target Species   
 
Salmonid 
(n=248) 
Yellow Perch 
(n=57) 
Minor Species 
(n=43) F p-value 
Total relative harvest   1.89  z    2.13  z   1.19  y 5.378 0.005 
Relative target harvest   1.63  z   1.22  y    0.44  x 19.232 <0.001 
Time spent fishing 
Lake Michigan  
  2.99   2.84   2.58 1.738 0.177 
Time spent fishing 
inland waters 
  2.72   3.00   3.18 1.827 0.162 
Proportion of fish 
consumed 
  2.11  z   2.21  z   3.07  y 18.130 <0.001 
Proportion of fish that 
were kept 
  4.18  z   3.35  y   1.90  x 67.361 <0.001 
Self-reported skill   5.11   5.24   4.93 0.844 0.431 
Age 51.61 52.98 48.47 1.222 0.296 
Years fished on Lake 
Michigan 
22.93  z 29.33  z 14.03  y 8.229 <0.001 
Years of fishing 
experience 
39.04 41.06 34.06 2.072 0.127 
Distance traveled to 
the lake 
50.67  z 15.58  y 53.00  zy 3.929 0.021 
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TABLE 3. Satisfaction with seventeen dimensions of satisfaction, for all anglers in the Indiana and 
Illinois Lake Michigan fishery, and for anglers targeting salmonid species, perch, and minor species. 
Different lowercase letters indicate significant differences within each row.  
 Target Species  
Satisfaction measure Overall Salmonid Perch 
Minor 
Species P 
Overall satisfaction 3.03±1.04 3.02±1.04 z 2.68±1.10 z 3.58±0.71 y <0.001 
Activity-specific components of satisfaction  
Number of fish (of your target 
species) biting 2.71±1.04 2.67±1.02 z 2.49±1.14 z 3.24±0.83 y 0.001 
Total number of fish harvested 2.74±1.02 2.78±1.01 z 2.34±1.12 y 3.05±0.80 z 0.002 
Combined harvest between you 
and your fishing partners 2.81±1.03 2.82±1.02 zy 2.52±1.15z 3.15±0.78 y 0.012 
Amount of time you spent 
fishing this season 3.07±1.01 3.16±1.00 2.80±1.07 2.82±0.89 0.014 
Competition with other anglers 
for fishing spots 3.13±0.85 3.16±0.86 3.05±0.73 3.05±0.95 0.551 
Number of anglers fishing 
nearby 3.16±0.86 3.21±0.85 3.07±0.79 2.95±0.97 0.133 
Average length of fish caught 3.16±0.94 3.23±0.89 z 2.76±1.05 y 3.24±0.94 z 0.003 
Average weight of fish caught 3.13±0.94 3.18±0.91 z 2.78±0.98 y 3.32±0.93 z 0.006 
Ability to catch desired species 2.75±1.07 2.73±1.07 z 2.55±1.02 z 3.20±1.03 y 0.009 
Opportunity to improve your 
fishing skills 3.55±0.71 3.54±0.71 3.53±0.72 3.72±0.69 0.311 
Fighting quality of the fish 3.66±0.81 3.69±0.82 3.47±0.74 3.68±0.78 0.187 
Activity-general components of satisfaction  
Cleanliness of fishing sites 3.60±0.94 3.66±0.93 3.36±0.95 3.49±1.02 0.076 
Peacefulness of fishing sites 3.65±0.83 3.69±0.82 3.64±0.83 3.38±0.87 0.078 
Habitat conditions in the areas 
you fished 3.48±0.83 3.54±0.79 3.35±0.95 3.28±0.82 0.063 
Conditions of facilities 3.42±0.99 3.52±0.97 z 3.09±1.04 y 3.26±0.91 zy 0.008 
Water quality conditions 3.63±0.80 3.70±0.74 3.42±0.99 3.48±0.85 0.028 
Natural beauty of the lake 4.08±0.87 4.16±0.82 z 3.96±0.96 zy 3.70±0.99 y 0.005 
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TABLE 4. Pearson’s correlation coefficients for individual components of satisfaction with 
overall satisfaction for all anglers and for each of the three angler groups (anglers targeting 
salmonid, perch, and minor species).  Asterisks indicate statistical significance (*P<0.05, 
**P<0.01, ***P<.001, ns=not significant). 
 
Target species 
 
All Salmonid Perch 
Minor 
Species 
Activity-specific components of satisfaction     
Number of fish (of your target species) biting 0.746*** 0.722*** 0.780*** 0.697*** 
Total number of fish harvested 0.687*** 0.656*** 0.759*** 0.557*** 
Combined harvest between you and your 
fishing partners 0.686*** 0.682*** 0.693*** 0.505** 
Amount of time you spent fishing this season 0.309*** 0.279*** 0.488*** ns 
Competition with other anglers for fishing 
spots 0.182*** 0.216*** ns ns 
Number of anglers fishing nearby 0.147** 0.175** ns ns 
Average weight of fish caught 0.517*** 0.465*** 0.710*** 0.325* 
Average length of fish caught 0.509*** 0.472*** 0.679*** ns 
Ability to catch desired species 0.632*** 0.619*** 0.690*** 0.463** 
Opportunity to improve your fishing skills 0.388*** 0.418*** 0.331* ns 
Fighting quality of the fish 0.363*** 0.352*** 0.440** 0.350* 
Activity-general components of satisfaction     
Cleanliness of fishing sites 0.138** 0.188** ns ns 
Peacefulness of fishing sites 0.165** 0.238*** ns ns 
Habitat conditions in the area you fished 0.284*** 0.327*** 0.287* ns 
Conditions of facilities  0.111* 0.128* ns ns 
Water quality conditions 0.277*** 0.277*** 0.346* 0.318* 
Natural beauty of the lake  0.125* 0.176** ns ns 
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TABLE 5. Results of stepwise multiple regression of overall satisfaction on individual 
components of satisfaction for all anglers and each of three angler groups (anglers targeting 
salmonid, perch, and minor species) in the Illinois and Indiana waters of Lake Michigan.  
Asterisks indicate statistical significance (*P<0.05, **P<0.01, ***P<.001, ns=not significant).  
 β-value 
 
Overall Salmonid Perch 
Minor 
Species 
Satisfaction variables      
Number of fish (of your target species) biting .465*** .376*** .455*** .697*** 
Total number of fish harvested .181** - - ns 
Combined harvest between you and your fishing 
partners - .170* - ns 
Average weight of fish caught ns - .350*** ns 
Average length of fish caught ns .120* - ns 
Ability to catch desired species .127* .130* ns ns 
Opportunity to improve your fishing skills .098* .157** ns ns 
Fighting quality of the fish ns ns .224*** .ns 
Regression Results     
Constant .416* -.163 -.664 1.655*** 
Adjusted R2 .582 .580 .713 .472 
F-value 126.71 70.40 44.156 35.87 
df 357 246 49 38 
p-value <.001 <.001 <.001 <.001 
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CHAPTER 4 
ANGLER PERCEPTIONS AND MANAGEMENT PREFERENCES  
INTRODUCTION 
Successful fisheries management must be based in an understanding of the fish, the ecosystem, 
and the people. Although fish species and ecosystems of the Great Lakes have been extensively 
studied, a complex understanding of the angling population has not been developed. Great Lakes 
managers are lacking human dimensions information, and have stated a need for research in a 
variety of areas, including angler beliefs, expectations, and attitudes (Heck et al. 2016). 
Understanding angler beliefs is essential because management strategies must be supported by 
anglers in order to be successful (Sullivan 2003), and therefore, human dimensions research 
investigating angler support and preferences is critical when developing changes to management 
plans. 
In any study of the human dimension of fisheries, angler heterogeneity must be considered. 
The concept of heterogeneity, applied to recreation in general, explains that recreationists are not 
a homogenous group and must be considered as subgroups with different, often contrasting, 
behaviors and beliefs (Shafer 1969). Rather than developing a description of the “average 
angler” at a particular study site, it is more beneficial to look at angler subgroups, classifying 
anglers by, for example, species targeted (Beardmore et al. 2015), location fished (Hutt and Neal 
2010), catch orientation (Aas and Kaltenborn 1995), and motivations (Gigliotti 2000, Schroeder 
et al. 2006a). When different subgroups of anglers have contrasting beliefs, such as anglers who 
practice catch and release and anglers who consume the majority of their harvest, the angler 
population can appear to be a homogenous group with moderate views, rather than two groups 
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with opposing views (Arlinghaus 2007). Thus, accounting for angler heterogeneity is necessary 
to ensure the diversity of angler opinion and to anticipate conflict.  
Conflict between anglers or between management and anglers can occur when angler 
heterogeneity is not considered before new regulations are enacted. For example, in Tennessee 
rivers, different subgroups of anglers had different preferences, which resulted in conflict 
between angler groups, and between managers and anglers when the management plan failed to 
appease multiple angler subgroups (Hutt and Bettoli 2007).  Conflict can also occur if 
management plans are based on angler studies conducted at other sites, without examining angler 
needs at the particular site that is being managed. This problem occurred at a Texas fishery when 
managers assumed that harvest was unimportant to anglers based on studies at other sites, and 
were surprised to find that anglers at their site highly opposed a new harvest restriction (Matlock 
et al. 1988). Research specific to the study site that accounts for angler heterogeneity is highly 
important to predict outcomes with greater accuracy and provide guidance that can be used to 
mitigate conflict.   
Angler specialization was proposed by Bryan (1977) as a means to account for angler 
heterogeneity by segmenting angler groups who tend to have similar motivations based on skill, 
equipment used, and site preference. Bryan suggested that anglers follow a continuum in which 
they begin as casual generalist anglers and, with increased experience and commitment, become 
more specialized over time. Many angling studies have built on this framework, using 
specialization to define angler heterogeneity and assessing the relationship between 
specialization and variables that are important to management, such as motivations, fishing 
preferences, management preferences, and site substitution (Chipman and Helfrich 1988, 
Johnston et al. 2010, Beardmore et al. 2013, Oh et al. 2013, Ward et al. 2013). As our 
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understanding of specialization has grown more complex, some of these studies have questioned 
Bryan’s proposition that anglers progress along a continuum, instead suggesting that there are 
distinct groups that anglers may or may not move in and out of (Scott and Shafer 2001, Kuentzel 
and Heberlein 2006, Fisher 1997).  
Studies have also moved from using a single variable to represent specialization (e.g. Ditton 
et al. 1992), to using a cluster analysis of multiple variables to identify specialized angler groups 
(Chipman and Helfrich 1988, Fisher 1997, Connelly et al. 2001, Hutt and Bettoli 2007, Ward et 
al. 2013). Chipman and Helfrich proposed resource use, experience, investment, and centrality to 
lifestyle, to be four dimensions of specialization that given equal weighting in a cluster analysis, 
produced six specialization subgroups. Some studies have used those same dimensions (Hutt and 
Bettoli 2007), while others have developed their own variables, often pertaining primarily to 
catch orientation (Fisher 1997, Connelly et al. 2001), and occasionally focusing on only a few 
variables that are most relevant to the study site, such as distance traveled to the lake, proportion 
of catch harvested, and catchability (Ward et al. 2013). Cluster analysis can reveal the existence 
of distinct groups of anglers that act in similar ways, which allows managers to anticipate 
reactions of each of these groups to changes in the fishery and to avoid conflicts between the 
groups.   
Specialization studies have not been conducted on Lake Michigan in several decades (Absher 
and Collins 1987), and updated information is needed to improve the understanding of angler 
diversity and mitigate conflict that occurs within the fishery. One such conflict is has grown from 
recent changes to the lake-wide stocking program that significantly decreases stocking of 
Chinook salmon (Great Lakes Fishery Commission 2016). Anglers who favor Chinook salmon 
would rather see drastic stocking decreases in lake trout, which they blame for many of the 
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lake’s problems (personal observation). Lake trout rehabilitation has been ongoing in several of 
the great lakes, and while angler opposition is presumed to be high, Hunt et al. (2014) found a 
wide range of opinions of Lake Huron anglers. There may be a similar diversity in beliefs among 
Lake Michigan anglers, but while early studies found high angler attachment to lake trout 
(Stoffle et al. 1983, 1987), recent studies have not been conducted. Thus, while we can 
hypothesize that, among other viewpoints, some anglers are in favor of rehabilitating lake trout 
as a native species, and some are opposed to lake trout rehabilitation and prefer Chinook salmon, 
relative proportions of anglers holding each of these beliefs is unknown. Examining support for 
stocking through the lens of specialization may not only show proportions of anglers that hold 
each view, but identify characteristics that may influence angler opinions.  
The goal of this study was to develop an understanding of different types of anglers who 
target salmonid species in the southern Lake Michigan fishery and how they may differ in their 
perceptions of the fishery and fishery management. The specific objectives of this study were: 1) 
Classify groups of salmonid anglers in the southern Lake Michigan fishery using the concept of 
specialization and define the characteristics of each group; 2) Identify each group’s perceptions 
of the fishery, concerns, management perceptions, and management preferences. 
METHODS  
Study site 
The southern Lake Michigan fishery in this study refers to the Illinois and Indiana portions of 
Lake Michigan, which comprises 1810 square miles (8.1%) of the lake, and spans 106 miles 
(6.5%) of shoreline. The shoreline is heavily urbanized and includes the largest city on the lake, 
Chicago. Popular species in this fishery include coho salmon (oncorhynchus kisutch), Chinook 
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salmon (oncorhynchus tshawystcha), rainbow trout (oncorhynchus mykiss), and yellow perch 
(perca flavescens).  
Survey implementation 
The survey (Appendix A) contained a total of 50 questions regarding angler effort, harvest, 
fishery perceptions, management preferences, satisfaction, expenditures, and demographic 
information, and was reviewed by staff of the Indiana and Illinois Department of Natural 
Resources, as well as the Illinois Natural History Survey. The sample of anglers was selected 
with a complemented survey design (Pollock et al. 1994), and followed the methodology of 
Ditton and Hunt (2001). During the 2015 Lake Michigan creel surveys conducted by the Illinois 
Natural History Survey and Indiana Department of Natural Resources, anglers were invited to 
provide their contact information to participate in a mail or internet survey. Following guidelines 
by Dillman 2014, Anglers who chose the internet survey received an email invitation (Appendix 
E) containing a unique link to the Qualtrics survey, on June 2, 2016. Reminder emails (Appendix 
F) were sent to non-respondents on June 8, June 15, July 8, and August 8. Anglers who provided 
their mailing address received a questionnaire (Appendix A), cover letter (Appendix B), and 
postage paid return envelope on June 1, 2016. Follow-up mailings to non-respondents included a 
reminder postcard (Appendix D) sent on June 21, 2016, a second copy of the questionnaire, 
cover letter (Appendix C), and postage-paid return envelope on July 12, 2016, a reminder 
postcard on July 26, 2016, and a third copy of the questionnaire and survey packet on August 10, 
2016.  
Analysis  
Following methods outlined by Chipman & Helfrich (1988), experience, investment, lifestyle, 
and resource use were selected as dimensions of satisfaction to be included in the cluster 
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analysis. The experience dimension included number of days spent fishing on Lake Michigan in 
the previous year, and number of years of fishing experience on Lake Michigan. The investment 
dimension included total season expenditures and reported average trip expenditures, both of 
which were open-ended questions and log transformed. The lifestyle dimension included average 
distance traveled to the lake, which was log-transformed, and skill. The resource use dimension 
included percent of total catch that is kept, and log-transformed total harvest relative to days 
fished. Each of the variables included was scaled to range from 0-1. The two variables in each 
dimension were not collapsed into a single value because those variables were not necessarily 
correlated due to the unique angler population at this site. To determine the number of clusters, 
hierarchical cluster analysis was used. Following methods used by Hutt and Bettoli (2007) and 
Fisher (1997), the number of clusters generated was plotted against the coefficient for each 
iteration. Results produced by several clustering methods, including nearest neighbor, furthest 
neighbor, centroid, median, and Ward’s minimum variance, were compared to determine the 
optimal number of clusters and ensure consistency. To determine cluster membership, non-
hierarchical cluster analysis was used, with iterations performed until there was no change in 
cluster centers. Management preferences and fisheries perceptions of the five angler groups were 
compared using chi-square tests (for dichotomous variables) and ANOVA tests (for continuous 
variables).  Post-hoc analysis was completed using Tukey’s test for the variables that met the 
assumption of homogeneity of variance, and Dunnett’s T3 for variables that did not have 
homogeneity of variance.  
RESULTS 
Out of the 2949 anglers who were interviewed during the creel surveys, 1309 (44.4%) agreed to 
provide their contact information and were invited to participate in the survey. Out of the 1309 
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anglers who were surveyed, 422 completed the questionnaire; this return rate of 32.2%, did not 
include “bounced” emails and non-deliverable mail surveys. A total of 225 participants 
responded that they were salmonid anglers and were included in this study.  
Angler Typology  
Cluster analysis produced five angler subgroups (Table 6). The untransformed data used to 
form the subgroups is presented in Table 7. Group 1 was labeled as “local residents.” This group 
was the smallest, containing only 7.5% of respondents. These anglers lived closest to their 
fishing site, and 94% fished primarily from the shoreline. These anglers tended to release their 
catch, and harvested the lowest proportion of salmonid species, 55.5%. Local residents also had 
low season expenditures and the lowest average trip expenditures.  
Group 2 comprised 20.4% of the sample and was labeled as “avid generalists.” These anglers 
spent the most amount of time fishing but had moderate expenditures, skill, and harvest, and 
harvested species other than salmonids 28.8% of the time. Of these anglers, 35.6% engaged in 
boat fishing most often, whereas 57.8% fished primarily from the shoreline. Avid generalists 
were the only group to have anglers report fishing using other methods, such as kayaks.  
Group 3 was labeled as “tourist anglers,” as they traveled the furthest to their fishing site, 
spent the fewest days fishing, and had the highest average trip expenditures and the lowest 
average season expenditures. They almost exclusively harvested salmonid species, with 98.7% of 
their harvest being of that species group. Shoreline angling was preferred by 61.3% of tourist 
anglers, and boat angling was preferred by 38.7%.  
Group 4 was labeled as “committed specialists.” This group was the youngest, with an 
average age of 47.8. Committed specialists had the highest expenditures, as well as the highest 
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harvest, 88.69% of which was of salmonid species. These anglers primarily engaged in boat 
angling, with only 17.4% reporting that they fished from the shoreline more often.  
Group 5 was labeled as the “experienced specialists.” These anglers were the oldest, with an 
average age of 58.16. They were the most focused on their target species, with 98.75% of their 
harvest being of salmonid species. They were also most heavily composed of boat anglers, with 
75% fishing primarily from a boat, and 25% fishing primarily from the shoreline.  
Fishery Perceptions 
Anglers tended to rate the fishery quality above average or neutral, and there were no significant 
differences between subgroups, though local residents had lower average ratings for overall 
quality and water quality and the second lowest average rating of available habitat (Table 8). 
Significant differences were found in angler perceptions of population changes of Chinook 
salmon, lake trout, smallmouth bass, and largemouth bass. Local residents differed significantly 
from experienced specialists in the population perceptions of Chinook salmon, believing them to 
be decreasing less dramatically (F= 5.787; df=205; p<.001). Angler perceptions differed most for 
lake trout populations, with local residents and tourist anglers believing them to be decreasing, 
whereas both committed and experienced specialists perceived an increase (F=4.823; df=189; 
p=.001).  
Angler Concerns  
There were several significant differences in angler opinions regarding reasons for decreasing 
fish populations (Table 9). Local residents were more concerned with liberal size limits 
(X2=16.250; df=4; p=.003) and anglers ignoring limits (X2 =23.069; df=4; p<.001) than the other 
groups.  The avid generalists and committed and experienced specialists were more likely to 
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identify alewife (X2= 41.754; df=4; p<.001), round goby (X2=13.659; df=4; p=.008), and quagga 
mussels (X2=14.119; df=4; p=.007) as issues.  
When asked what was to blame for a lack of fish biting, significant differences were found in 
the percentage of anglers in each group who listed “too many other people fishing” as a reason 
(X2=6.880; df=4; p=.002), with local residents and avid generalists being more likely to be 
concerned with crowding (Table 9). Not enough fish was a common reason listed by anglers in 
each group, with additional reasons being, for local residents, crowding (29.4%), for avid 
generalists, temperature (26.1%), and for tourist anglers (41.9%), committed specialists (31.9%), 
and experienced specialists (25.8%), weather.  
Tourist anglers were least likely to identify problems with accessing sites, with 25.8% listing 
that they experienced no problems. Significantly more local residents and avid generalists, as 
compared with the other groups, reported problems with high parking fees (X2=13.143; df=4; 
p=.011), and more of these anglers also reported problems with too many shore anglers, though 
this difference was not significant. Both groups of specialist anglers were most concerned with 
high ramp fees and a lack of parking (Table 9).  
Management Perceptions and Preferences 
Angling groups reported similar satisfaction with management, but tourist anglers stated higher 
overall satisfaction than the other groups (F=2.143; df=222; p=.077). There were few differences 
in support for management regulations, but anglers of different groups differed in their 
perceptions of cormorants and in stocking preferences (Table 10). Local residents and tourist 
anglers are more likely to support cormorant protection (F= 6.354; df=220; p<.001) whereas the 
specialist angler groups believe government action should be taken to reduce the prevalence of 
cormorants (F= 3.614; df=220; p=.007). In terms of stocking, experienced specialists had the 
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highest support for yellow perch stocking, significantly differing from avid generalists (F= 
3.171; df=219; p=.015), though all groups were in support of yellow perch stocking. Greater 
differences were found in support for lake trout stocking, with both specialist groups preferring 
stocking to be decreased, whereas local residents and tourist anglers preferred an increase 
(F=3.626; df=215; p=.007).  
DISCUSSION 
The Lake Michigan anglers in this study were categorized into five major subgroups using 
specialization variables outlined by previous studies (Bryan 1977, Chipman and Helfrich 1988, 
Hutt and Bettoli 2007). Local residents had the lowest trip expenditures, traveled the shortest 
distance to the lake, and harvested relatively few fish, while committed and experienced 
specialists had high season expenditures, high harvest, and traveled further to the lake. The two 
remaining groups were tourist anglers, characterized by high travel distance and trip 
expenditures, but few total trips and low season expenditures, and avid generalists, characterized 
by high number of days fishing and high experience, but less harvest and trip expenditures.  
Though methods used were based on those specialization studies, results are more 
accurately described as an angler typology study (Quinn 1992, Ward et al. 2013); the groups that 
were formed did not follow a continuum in which each of the specialization variables increased. 
The two groups that were considered most specialized, based on their higher expenditures and 
harvest, had the largest difference in years of experience, suggesting that progression along a 
specialization continuum over time may be uncommon. This same finding has been shown in 
several prior studies (Fisher 1997, Scott and Shafer 2001, Kuentzel and Heberlein 2006). The 
existence of several unique angler groups may also be due to the varying functions of the Lake 
Michigan fishery, both as a local recreation activity for the millions of Chicago residents, as well 
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as a vacation destination for those who do not live in Chicago and are drawn to the appeal of 
Lake Michigan. The “tourist angler” subgroup in particular is unique, because they are highly 
experienced and have high expenditures during their fishing trips, but they take relatively few 
trips and thus have low harvest and low total investment over the course of the season. They had 
the highest satisfaction of all the groups, identified the fewest problems, and blamed 
uncontrollable factors (e.g. weather), for any decrease in fish, and therefore contrasted with 
Occasional Anglers who had low levels of experience and investment (Chipman and Helfrich 
1988), as well as the tourist anglers in another study who had high expectations for fishing 
quality and tended to be concerned with environmental quality and aesthetics (Quinn 1992).  
The specialist angler groups found at this site had many similarities with specialized 
anglers identified in other studies, such as understanding the ecology of the lake (Quinn 1992) 
and having high investment and harvest frequency (Chipman and Helfrich 1988). Unlike Hutt & 
Bettoli (2007), we did not have a specialized group of catch and release anglers. Instead, we 
found that Local Residents and Generalists were most likely to release fish that they had caught, 
which also contrasts with findings that generalist anglers were most likely to harvest their catch 
(Chipman and Helfrich 1988). Although we did not ask questions regarding motivations, we did 
find that the specialized subgroups were most likely to keep high percentages of their harvest, 
which may support the more recent hypothesis that committed anglers tend to be catch-oriented 
(Connelly et al. 2001, Beardmore et al. 2011).  
Using this framework helps managers identify potential conflicts in the fishery. The 
current issue of lake trout rehabilitation is likely to lead to conflict between anglers in groups 1 
and 3, who believe lake trout populations are low and support increased lake trout stocking, and 
anglers in groups 4 and 5, who believe the lake trout population is increasing and would prefer to 
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see a reduction in stocking. Although we cannot estimate the total angler population in each 
subgroup, this study supports previous research that suggests that there are anglers who are not 
opposed to lake trout rehabilitation and may in fact support it (Hunt et al. 2014). Additionally, 
since it is the more experienced and committed anglers who tend to oppose lake trout 
rehabilitation, their voice may be overrepresented if experienced anglers are more likely to attend 
public forums, for example, as has been found in prior studies (Alessi and Miller 2012).  
In comparing angler perceptions with actual changes in the lake, the avid anglers and the 
two specialist groups had more accurate perceptions.  Alewife are one of the largest contributors 
to declining salmon and trout populations (Zuckerman and Robillard 2016), which was 
accurately understood by anglers in this study. However, there is a disconnect between 
managerial assessments, which have resulted in reduced stocking to maintain a population 
balance (Zuckerman and Robillard 2016), and the opinions of anglers who want stocking to 
increase. Since these angler groups are aware of the current state of the fishery, they may be 
receptive to educational efforts to explain the goals of stocking reductions. As an additional 
suggestion, disseminating this information through respected professionals, such as charter 
captains, or leaders of fishing groups like Salmon Unlimited may make it more trusted by 
anglers.  
Examining anglers in subgroups allows managers to be aware of the diverse needs of the 
angling population. For example, concerns with high parking fees among anglers in groups 1 and 
2 might go unnoticed if they had not been analyzed as individual groups. Using only one group is 
particularly problematic when types of anglers do not participate in the survey in proportion to 
the number present in the population, as we suspect is the case at this site. Thus, a weakness to 
this study is the low sample size and non-response rate. In the creel survey for our sample, we 
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were unable to sample anglers who did not speak English, or refused to participate, which may 
include anglers with particularly unfavorable views of the Department of Natural Resources in 
the two states. Additional nonresponse bias was introduced by the low response rate to the mail 
survey, and as such, we may have captured a greater proportion of specialized and committed 
anglers than were actually present at the study site. Moreover, our analysis did not identify 
Occasional Anglers, a low-specialization group found in other studies (Chipman and Helfrich 
1988, Quinn 1992, Hutt and Bettoli 2007). This difference in findings may be due to the non-
response bias, as well as avidity bias, if we simply were not capturing enough Occasional 
Anglers in the creel survey.  Further studies are needed to determine differences in survey 
response among different specialization types. 
Rather than providing a complete picture of the entire fishery, this study provides an 
introduction to some of the angler subgroups operating in southern Lake Michigan, and 
underscores the importance of acknowledging these groups when considering management 
plans. Future studies that expand the sampling frame and provide data with which to correct 
nonresponse bias will be an important contribution to the understanding of anglers at the 
southern Lake Michigan fishery.  
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TABLES 
 
TABLE 6 – Number and percent of respondents to the Lake 
Michigan angler survey classified into each angler 
subgroup by cluster analysis.  
Angler Group 
Number of 
Respondents 
Percent of 
Sample 
1. Local Residents  17 7.5% 
2. Avid Generalists 46 20.4% 
3. Tourist Anglers 31 13.7% 
4. Committed Specialists 69 30.6% 
5. Experienced Specialists 62 27.5% 
Total 225 100 
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TABLE 7 – Mean (SE) or percentage values for eight variables used in cluster analysis to assign southern Lake 
Michigan salmonid anglers to one of five angler groups.  
 Angler Group 
Cluster Variable 
Local 
Residents 
Avid 
Generalists 
Tourist  
Anglers 
Committed 
Specialists 
Experienced 
Specialists 
Experience       
Days Fished (%)      
1-5 days 5.9 0 38.7 4.3 14.5 
6-10 days 11.8 6.5 41.9 21.7 17.7 
11-20 days 41.2 6.5 19.4 37.7 35.5 
21-50 days 23.5 34.8 0 30.4 27.4 
51-100 days 17.6 37.0 0 5.8 4.8 
More than 100 days 0 15.2 0 0 0 
Years fished on Lake 
Michigan 
16.77 (13.73) 24.40 (14.77) 11.36 (10.33)  12.74 (8.39) 40.82 (8.74) 
Resource Use      
Proportion of catch that 
was harvested (%) 
     
0% 41.2 0 9.7 0 0 
1-25% 41.2 37.0 0 1.4 1.6 
26-50% 11.8 21.7 16.1 2.9 0 
51-75% 5.9 21.7 12.9 15.9 14.5 
76-100% 0 19.6 61.3 79.7 83.9 
Total relative harvest 0.30 (.32)  1.81 (.87) 0.99 (1.02) 2.51 (1.65) 2.31 (1.41) 
Centrality       
Distance traveled 11 (12.65) 18.79 (22.73) 96.54 (121.14)  61.94 (84.37) 29.13 (24.06)  
Skill 4.82 (1.07) 5.22 (1.073) 4.41 (1.06) 5.51 (1.01) 5.29 (1.06)  
Investment      
Median total season 
expenditures 
190 675 140 1250  512.50  
Median average trip 
expenditures  
21  60 137 120  88 
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TABLE 8 – Fishery perceptions of anglers of five different subgroups determined by cluster analysis of eight 
specialization variables. Different lowercase letters indicate significant differences in each row.  
 Angler Group   
 Local 
Residents 
Avid 
Generalists 
Tourist 
Anglers 
Committed 
Specialists 
Experienced 
Specialists 
F p 
Fishery perceptions        
Overall Quality 3.94 4.15 4.38 4.33 4.03 .927 .449 
Water Quality 3.29 3.59 3.61 3.88 3.92 3.455 .009 
Available habitat for 
targeted species  
3.24 3.27 3.58 3.35 3.13 1.354 .251 
Fish population perceptions        
Steelhead  2.24 2.35 2.48 2.52 2.48 .459 .766 
Coho Salmon 2.31 2.27 2.42 2.37 2.07 1.360 .249 
Chinook Salmon 2.07 zy 1.43 zy 1.88 y 1.38 z 1.70 y 5.787 <.001 
Lake Trout 2.46 z 3.30 y 2.79 zy 3.48 y 3.44 y 4.823 .001 
Yellow Perch 2.25 2.08 2.32 1.96 1.69 2.472 .046 
Smallmouth Bass 2.58  3.19  2.94  3.11  3.26  1.910 .112 
Largemouth Bass 2.42  2.91  2.78  2.88  3.03  2.032 .093 
Brown Trout 2.43 3.00 2.75 2.67 2.94 2.250 .066 
Freshwater Drum 3.00 3.21 3.12 3.14 2.37 .353 .842 
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TABLE 9.  Percentage of anglers in each group selecting each response.    
 Angler Group   
Local 
Residents 
Avid 
Generalists 
Tourist 
Anglers 
Committed 
Specialists 
Experienced 
Specialists 
X2 P 
Responsible for decrease in 
fish population quality (%)      
  
Pollution 17.6 23.9 25.8 11.6 11.3 6.243 .182 
Liberal bag limits 17.6 8.7 3.2 2.9 3.2 7.764 .101 
Poor water quality 11.8 6.5 9.7 4.3 1.6 4.513 .341 
Liberal size limits 17.6 2.2 0 1.4 1.6 16.250 .003 
Charter fishing 11.8 17.4 9.7 5.8 4.8 6.374 .173 
Anglers ignoring limits 47.1 21.7 16.1 7.2 6.5 23.069 <.001 
Lamprey 5.9 10.9 16.1 5.8 8.1 3.286 .511 
Decline in alewife 29.4 89.1 41.9 76.8 83.9 41.754 <.001 
Increase in Round Goby 29.4 50.0 32.3 18.8 40.3 13.659 .008 
Zebra mussels 35.3 54.3 38.7 55.1 58.1 5.371 .251 
Quagga mussels 17.6 45.7 19.4 52.2 45.2 14.119 .007 
Asian Carp 11.8 8.7 12.9 7.2 3.2  3.460 .484 
What do you blame for lack 
of fish biting? (%)       
  
Weather 11.8 23.9 41.9 31.9 25.8 6.173 .187 
Water temperature 5.9 26.1 25.8 24.6 19.4 3.782 .436 
Pollution  11.8 8.7 16.1 4.3 3.2 6.763 .149 
Too many other anglers 29.4 19.6 9.7 7.2 1.6 16.880 .002 
Poor water quality 11.8 13.0 3.2 7.2 1.6 6.888 .142 
Too many non-target species 5.9 10.9 9.7 1.4 8.1 4.988 .289 
Not enough fish  47.1 65.2 48.4 62.3 64.5 4.129 .389 
What problems did you 
experience while using public 
access sites? (%)      
  
Not enough parking spaces 17.6 28.3 6.5 24.6 27.4 6.552 .162 
Too many boats at ramp 5.9 10.9 3.2 8.7 4.8 2.478 .649 
Lack of restrooms  23.5 21.7 12.9 18.8 16.1 1.492 .828 
Construction blocked access 5.9 2.2 6.5 1.4 1.6 3.091 .543 
Too many shore anglers 11.8 19.6 3.2 8.7 4.8 8.689 .069 
Parking fees too high  41.2 28.3 12.9 11.6 12.9 13.143 .011 
Too many boats in water 11.8 13.0 6.5 11.6 1.6 6.288 .179 
No fish cleaning station 11.8 23.9 16.1 20.3 17.7 1.595 .810 
Ramp fees too high  11.8 17.4 9.7 30.4 22.6 7.326 .120 
None 5.9 6.5 25.8 13.0 14.5 6.918 .140 
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TABLE 10 – Management perceptions of anglers of five different subgroups determined by cluster analysis of eight 
specialization variables. Different lowercase letters indicate significant differences in each row.  
 Angler Group   
 Local 
Residents 
Avid 
Generalists 
Tourist 
Anglers 
Committed 
Specialists 
Experienced 
Specialists 
F P 
Satisfaction        
With fishery 
management 2.94 3.15 3.57 3.28 3.03 1.991 .097 
With management of 
target species 2.82 2.98 3.37 2.97 2.89 1.395 .237 
Overall satisfaction  2.59 z 2.96 zy 3.33 y 3.09 zy 2.81 zy 2.143 .077 
Support for fishing 
regulations        
Salmon and Trout 
harvest limit 3.88 3.67 3.90 3.84 4.08 1.112 .352 
Lake trout harvest limit 
should be increased 2.82 2.63 2.71 3.04 2.89 1.103 .356 
Yellow perch fishing 
should be closed May - 
June 3.47 3.18 3.21 3.19 3.70 1.941 .105 
Yellow perch harvest 
limit should remain at 15 
fish per day 3.18 3.68 3.79 3.34 3.62 1.657 .161 
Bass harvest limit should 
remain the same 3.71 3.38 3.32 3.25 3.43 .877 .479 
Cormorant Management        
Cormorants are 
responsible for a 
decrease in prey and 
sport fish  3.18 3.60 3.38 3.69 3.74 1.608 .173 
Government action 
should be taken to reduce 
the cormorant population 3.06 z 3.53 zy 3.28 zy 3.87 y 3.85 y 3.614 .007 
Cormorants should be 
protected  3.12 z 2.64 zy 3.00 z 2.15 y 2.21 y 6.354 .000 
Stocking support        
Coho salmon 3.82 3.67 3.97 3.59 3.84 1.518 .198 
Chinook salmon 4.00 3.44 4.07 3.72 3.48 2.993 .020 
Rainbow trout 3.94 3.80 3.82 3.68 3.74 .565 .688 
Brown trout 3.88 3.44 3.61 3.38 3.44 1.770 .136 
Lake trout 3.56 z 2.98 zy 3.43 zy 2.90 y 2.85 y 3.626 .007 
Yellow perch 3.88 zy 3.58 z 3.93 zy 3.84 zy 4.24 y 3.171 .015 
Native prey (cisco, 
shiner, etc.) 4.00 3.73 3.53 4.01 4.00 1.907 .110 
Coolwater fish (walleye, 
muskellunge, etc.)  4.00 3.56 3.97 3.78 3.84 .930 .447 
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CHAPTER 5 
OVERALL CONCLUSIONS 
In studying the human dimensions of fisheries, it is important to acknowledge angler 
diversity and approach management questions with the understanding that different groups of 
anglers may behave in different and often contrasting ways. The two methods of exploring 
angler heterogeneity in this study, classifying anglers by target species and classifying anglers 
using a cluster analysis of specialization variables, revealed distinctions in satisfaction and 
management preferences between the groups of anglers. Had the anglers been considered to be a 
homogenous group, these distinctions would not have been apparent, and suggested management 
strategies would have been suited to an “average” angler that is not actually present, rather than 
tailored to the needs of individual angler groups.  
Satisfaction studies that reveal how anglers evaluate their fishing trip allow managers to 
determine which elements of the fishery are most important in meeting anglers’ needs. Because 
anglers seeking different species have different behavior and expectations, satisfaction in this 
study was considered separately for salmonid anglers, perch anglers, and minor species anglers. 
Generating separate regression models for each target species group revealed that salmonid 
anglers were concerned with the species of fish caught and would benefit by management 
strategies that focus on species distribution, yellow perch anglers were particularly interested in 
the size of the fish they are catching and prefer larger fish, and “minor species” anglers were the 
most satisfied with the current state of the fishery and may benefit most from having access to a 
range of angling opportunities. Among all three groups, catch-related variables were more 
important than activity-general variables in predicting overall satisfaction; yet actual harvest data 
was unrelated or weakly correlated with satisfaction. Because these results suggest that angler 
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perceptions of harvest are likely to be far more important than the actual number of fish they 
caught in defining their satisfaction, managers must understand the specific expectations of 
anglers, rather than generally aiming to increase harvest.  
Examining management preferences and fishery perceptions of anglers in particular 
subgroups allows managers to be aware of the diverse needs of the angling population and 
identify potential conflicts in the fishery. Committed anglers who are more likely to attend public 
forums or participate in surveys may be overrepresented, and thus it is important to account for 
the views of those who may be less specialized but are still part of the angling population.  In the 
southern Lake Michigan fishery, more specialized anglers have perceptions of lake trout that 
contrast with more casual anglers, and their opposition to lake trout rehabilitation may appear to 
be the only viewpoint if managers do not account for the existence of other angler groups who 
may not seek out opportunities to state their opinions.  
Future human dimensions research in the Lake Michigan fishery would benefit from 
having data on the overall angler population with which to correct nonresponse bias and weight 
future studies. Collecting demographic information and basic data on specialization and catch 
orientation during creel surveys may help to expand our understanding of anglers in this fishery. 
A more complex study of angler specialization using angler motivations and catch-orientation, 
especially if we are able to determine the percentage of the angler population that each group 
represents, may be an important tool in assessing angler conflict, especially in response to 
changes in management strategies. Finally, long-term studies that assess reasons anglers increase 
or decrease their time spent fishing may help to improve angler retention and attract more 
participants to the Lake Michigan fishery.  
  
88 
 
COMPREHENSIVE BIBLIOGRAPHY 
Aas, Ø., and B. P. Kaltenborn. 1995. Consumptive orientation of anglers in Engerdal, Norway. 
Environmental Management 19(5):751–761. 
Absher, J. D., and J. R. Collins. 1987. Southern Lake Michigan sportfishery: angler profiles and 
specialization index for Illinois and Indiana. 
Alessi, M. G., and C. a. Miller. 2012. Comparing a convenience sample against a random sample 
of duck hunters. Human Dimensions of Wildlife 17(2):155–158. 
Anderson, D. K., R. B. Ditton, and K. M. Hunt. 2007. Measuring angler attitudes toward catch-
related aspects of fishing. Human Dimensions of Wildlife 12(3):181–191. 
Arlinghaus, R. 2005. A conceptual framework to identify and understand conflicts in recreational 
fisheries systems, with implications for sustainable management. Aquatic Resources 
Culture and Development 1(2):145–174. 
Arlinghaus, R. 2006. On the apparently striking disconnect between motivation and satisfaction 
in recreational fishing: the case of catch orientation of German anglers. North American 
Journal of Fisheries Management 26(3):592–605. 
Arlinghaus, R. 2007. Voluntary catch-and-release can generate conflict within the recreational 
angling community: a qualitative case study of specialised carp, Cyprinus carpio, angling in 
Germany. Fisheries Management and Ecology 14(2):161–171. 
Arlinghaus, R., and T. Mehner. 2005. Determinants of management preferences of recreational 
anglers in Germany: habitat management versus fish stocking. Limnologica 35(1–2):2–17. 
89 
 
Baer, J., and A. Brinker. 2010. The response of a brown trout stocks and perception of anglers to 
cessation of brown trout stocking. Fisheries Management and Ecology 17(2):157–164. 
Beaman, J., J. Vaske, and C. Miller. 2005. Cognitive processes in hunters’ recall of participation 
and harvest estimates. Journal of Wildlife Management 69(3):967–975. 
Beard, T. D., S. P. Cox, and S. R. Carpenter. 2003. Impacts of daily bag limit reductions on 
angler effort in Wisconsin walleye lakes. North American Journal of Fisheries Management 
23(4):1283–1293. 
Beardmore, B. 2015. Boater perceptions of environmental issues affecting lakes in northern 
Wisconsin. JAWRA Journal of the American Water Resources Association 51(2):537–549. 
Beardmore, B., W. Haider, L. M. Hunt, and R. Arlinghaus. 2011. The importance of trip context 
for determining primary angler motivations: are more specialized anglers more catch-
oriented than previously believed? North American Journal of Fisheries Management 
31(5):861–879. 
Beardmore, B., W. Haider, L. M. Hunt, and R. Arlinghaus. 2013. Evaluating the ability of 
specialization indicators to explain fishing preferences. Leisure Sciences 35(3):273–292. 
Beardmore, B., L. M. Hunt, W. Haider, M. Dorow, R. Arlinghaus, and C. Ramcharan. 2015. 
Effectively managing angler satisfaction in recreational fisheries requires understanding the 
fish species and the anglers. Canadian Journal of Fisheries and Aquatic Sciences 72(4):500–
513. 
Brunke, K. D., and K. M. Hunt. 2007. Comparison of two approaches for the measurement of 
waterfowl hunter satisfaction. Human Dimensions of Wildlife 12(6):443–457. 
90 
 
Brunke, K. D., and K. M. Hunt. 2008. Mississippi waterfowl hunter expectations, satisfaction, 
and intentions to hunt in the future. Human Dimensions of Wildlife 13(5):317–328. 
Bryan, H. 1977. Leisure value systems and recreational specialization: the case of trout 
fishermen. Journal of Leisure Research. 
Burns, R. C., A. R. Graefe, and J. D. Absher. 2003. Alternate measurement approaches to 
recreational customer satisfaction: satisfaction-only versus gap scores. Leisure Sciences 
25(4):363–380. 
Cardona, F., and B. Morales-nin. 2013. Anglers’ perceptions of recreational fisheries and 
fisheries management in Mallorca. Ocean and Coastal Management 82:146–150. 
Carson, R. T., W. M. Hanemann, and T. C. Wegge. 2009. A nested logit model of recreational 
fishing demand in Alaska. Marine Resource Economics 24(2):101–129. 
Chipman, B. D., and L. A. Helfrich. 1988. Recreational specializations and motivations of 
Virginia River anglers. North American Journal of Fisheries Management 8(4):390–398. 
Connelly, N. A., and T. L. Brown. 1995. Use of angler diaries to examine biases associated with 
12-month recall on mail questionnaires. Transactions of the American Fisheries Society 
124(3):413–422. 
Connelly, N. A., and T. L. Brown. 2000. Options for maintaining high fishing satisfaction in 
situations of declining catch rates. Human Dimensions of Wildlife 5(1):18–31. 
Connelly, N. A., B. A. Knuth, and T. L. Brown. 2001. An angler typology based on angler 
fishing preferences. Transactions of the American Fisheries Society 130:130–137. 
91 
 
Cooke, S. J., and I. G. Cowx. 2006. Contrasting recreational and commercial fishing: searching 
for common issues to promote unified conservation of fisheries resources and aquatic 
environments. Biological Conservation 128(1):93–108. 
Danylchuk, A. J., and S. J. Cooke. 2011. Engaging the recreational angling community to 
implement and manage aquatic protected areas. Conservation Biology 25(3):458–464. 
Dillman, D. A., J. D. Smyth, and L. M. Christian. 2014. Internet, Phone, Mail, and Mixed-Mode 
Surveys: The Tailored Design Method, 4th edition. Wiley, Hoboken. 
Ditton, R. B., and K. M. Hunt. 2001. Combining creel intercept and mail survey methods to 
understand the human dimensions of local freshwater fisheries. Fisheries Management and 
Ecology 8(4–5):295–301. 
Ditton, R. B., D. K. Loomis, and S. Choi. 1992. Recreation specialization: re-conceptualization 
from a social worlds perspective. Journal of Leisure Research 24(1):33–51. 
Dobson, T., S. J. Riley, and M. Gaden. 2005. Human dimensions of great lakes fishery 
management: new research thrust of the Great Lakes Fishery Commission. Society & 
Natural Resources 18(5):487–491. 
Edison, T. W., D. H. Wahl, M. J. Diana, D. P. Philipp, and D. J. Austen. 2006. Angler opinion of 
potential bluegill regulations on Illinois lakes: effects of angler demographics and bluegill 
population size structure. North American Journal of Fisheries Management 26(4):800–811. 
Fedler, A. J., and R. B. Ditton. 1994. Understanding angler motivations in fisheries management. 
Fisheries 19(4):6–13. 
Fenichel, E. P., J. K. Abbott, and B. Huang. 2013. Modelling angler behaviour as a part of the 
92 
 
management system: synthesizing a multi-disciplinary literature. Fish and Fisheries 
14(2):137–157. 
Finn, K. L., and D. K. Loomis. 2001. The importance of catch motives to recreational anglers: 
the effects of catch satiation and deprivation. Human Dimensions of Wildlife: An 
International Journal 6(3):173–187. 
Fisher, M. R. 1997. Segmentation of the angler population by catch preference, participation, and 
experience: a management-oriented application of recreation specialization. North 
American Journal of Fisheries Management 17(1):1–10. 
Gigliotti, L. M. 2000. A classification scheme to better understand satisfaction of Black Hills 
deer hunters: the role of harvest success. Human Dimensions of Wildlife 5(1):32–51. 
Graefe, A. R., and A. J. Fedler. 1986. Situational and subjective determinants of satisfaction in 
marine recreational fishing. Leisure Sciences 8(3):275–295. 
Granek, E. F., E. M. P. Madin, M. A. Brown, W. Figueira, D. S. Cameron, Z. Hogan, G. 
Kristianson, P. De Villiers, J. E. Williams, J. Post, S. Zahn, and R. Arlinghaus. 2008. 
Engaging recreational fishers in management and conservation: global case studies. 
Conservation Biology 22(5):1125–1134. 
Great Lakes Fishery Commission. 2016. Fishery agencies adjust lakewide predator stocking to 
preserve Lake Michigan predator-prey balance. 
Heck, N., R. C. Stedman, and M. Gaden. 2015. The integration of social science information into 
Great Lakes fishery management: opportunities and challenges. Fisheries Research 167:30–
37. 
93 
 
Heck, N., R. C. Stedman, and M. Gaden. 2016. Human dimensions information needs of fishery 
managers in the Laurentian Great Lakes. Journal of Great Lakes Research 42(2):319–327. 
Hendee, J. C. 1974. A multiple-satisfaction approach to game management. Wildlife Society 
Bulletin 2(3):104–113. 
Herrmann, M., L. M. Milner, K. L. Giraud, M. S. Baker, and R. F. Hiser. 2002. German 
participation in Alaska sport fisheries in 1998. Alaska Fishery Research Bulletin 9(1):27–
43. 
Hewitt, L. E., K. G. Mumford, D. R. Schreiner, and G. J. Fischer. 2008. Coaster brook trout 
rehabilitation in Lake Superior: a human dimensions perspective. North American Journal 
of Fisheries Management 28(4):1365–1372. 
Hilborn, R. 2007. Defining success in fisheries and conflicts in objectives. Marine Policy 
31(2):153–158. 
Holland, S. M., and R. B. Ditton. 1992. Fishing trip satisfaction: a typology of anglers. North 
12(1):28–33. 
Hunt, L. M., D. Gonder, and A. Liskauskas. 2014. Dispelling common beliefs about angler 
opposition to lake trout (Salvelinus namaycush) rehabilitation efforts in Lake Huron. 
Journal of Great Lakes Research 40(2):385–391. 
Hunt, L. M., S. G. Sutton, and R. Arlinghaus. 2013. Illustrating the critical role of human 
dimensions research for understanding and managing recreational fisheries within a social-
ecological system framework. Fisheries Management and Ecology 20(2–3):111–124. 
Hutt, C. P., and P. W. Bettoli. 2007. Preferences, specialization, and management attitudes of 
94 
 
trout anglers fishing in Tennessee tailwaters. North American Journal of Fisheries 
Management 27(4):1257–1267. 
Hutt, C. P., and J. W. Neal. 2010. Arkansas urban resident fishing site preferences, catch related 
attitudes, and satisfaction. Human Dimensions of Wildlife 15(2):90–105. 
Illinois Department of Natural Resources. 2013. 2013-2018 Strategic Plan for the Conservation 
of Illinois Fisheries Resources. 
Johnston, F. D., R. Arlinghaus, and U. Dieckmann. 2010. Diversity and complexity of angler 
behaviour drive socially optimal input and output regulations in a bioeconomic recreational-
fisheries model. Canadian Journal of Fisheries and Aquatic Sciences 67:1507–1531. 
Kuentzel, W. F., and T. A. Heberlein. 2006. From novice to expert? A panel study of 
specialization progression and change. Journal of Leisure Research 38(4):496–512. 
Matlock, G. C., G. E. Saul, and C. E. Bryan. 1988. Importance of fish consumption to sport 
fishermen. Fisheries 13(1):25–26. 
McCormick, J. L., and T. K. Porter. 2014. Effect of fishing success on angler satisfaction on a 
central Oregon rainbow trout fishery: implications for establishing management objectives. 
North American Journal of Fisheries Management 34(5):938–944. 
McFadden, J. T., J. R. Ryckman, and G. P. Cooper. 1964. A survey of some opinions of 
Michigan sport fishermen. Transactions of the American Fisheries Society 93(2):183–193. 
Moeller, G. H., and J. H. Engelken. 1972. What fishermen look for in a fishing experience. The 
Journal of Wildlife Management 36(4):1253–1257. 
95 
 
Mostegl, N. M. 2011. Where is the catch? A closer look into the fishing surveys of British 
Columbia to reveal angler motivation and satisfaction. Simon Fraser University. 
Oh, C.-O., S. G. Sutton, and M. G. Sorice. 2013. Assessing the role of recreation specialization 
in fishing site substitution. Leisure Sciences 35(3):256–272. 
Osborn, M. F., and G. C. Matlock. 2010. Recall bias in a sportfishing mail survey. North 
American Journal of Fisheries Management 30(3):665–670. 
Palla, J. S. 2011. Lake Michigan 2010 Creel Survey Report. Indiana Division of Fish and 
Wildlife. 
Pollock, K. H., C. M. Jones, and T. L. Brown. 1994. Angler Survey Methods and Their 
Applications in Fisheries Management, 25th edition. American Fisheries Society Special 
Publication, Bethesda. 
Qualtrics. 2015. Provo. 
Quinn, S. P. 1992. Angler perspectives on walleye management. North American Journal of 
Fisheries Management 12(2):367–378. 
Roswell, C., and S. Czesny. 2015. A survey of sport fishing in the Illinois portion of Lake 
Michigan. 
Russell, R. V. 1990. Recreation and quality of life in old age: a causal analysis. Journal of 
Applied Gerontology 9(1):77–90. 
Samples, K. C., and R. C. C. Bishop. 1981. The Lake Michigan angler: a Wisconsin profile. 
Schramm, H. L., S. D. Arey, D. A. Miko, and P. D. Gerard. 1998. Angler perceptions of fishing 
96 
 
success and the effect of on‐site catch rate information. Human Dimensions of Wildlife 
3(3):1–10. 
Schramm, H. L., and G. B. Edwards. 1994. Results of a workshop. Fisheries 19(10):9–15. 
Schroeder, S. A., D. C. Fulton, L. Currie, and T. Goeman. 2006a. He said, she said: gender and 
angling specialization, motivations, ethics, and behaviors. Human Dimensions of Wildlife 
11(5):301–315. 
Schroeder, S. A., D. C. Fulton, and J. S. Lawrence. 2006b. Managing for preferred hunting 
experiences: a typology of Minnesota waterfowl hunters. Wildlife Society Bulletin 
34(2):380–387. 
Schuhmann, P. W., and K. a. Schwabe. 2004. An analysis of congestion measures and 
heterogeneous angler preferences in a random utility model of recreational fishing. 
Environmental and Resource Economics 27(4):429–450. 
Scott, D., and C. S. Shafer. 2001. Recreational specialization: a critical look at the construct. 
Journal of Leisure Research 33(3):319–343. 
Shafer, E. L. 1969. The average camper who doesn’t exist. U.S.D.A. Forest Service Research 
Paper NE-142. 
Shelby, L. B., and J. J. Vaske. 2007. Perceived crowding among hunters and anglers: a meta-
analysis. Human Dimensions of Wildlife 12(4):241–261. 
Spencer, P. D., and G. R. Spangler. 1992. Effect that providing fishing information has on angler 
expectations and satisfaction. North American Journal of Fisheries Management 12(2):379–
385. 
97 
 
Stoffle, R. W., F. V Jensen, and D. L. Rasch. 1987. Cultural basis of sport anglers’ response to 
reduced lake trout catch limits. Transactions of the American Fisheries Society 116(3):503–
509. 
Stoffle, R. W., D. L. Rasch, and F. V Jensen. 1983. Urban sports anglers and Lake Michigan 
fishery policies. Coastal Zone Management Journal 10(4):407–427. 
Sullivan, M. G. 2003. Active management of walleye fisheries in Alberta: dilemmas of 
managing recovering fisheries. North American Journal of Fisheries Management 
23(4):1343–1358. 
Symes, D., and J. Phillipson. 2009. Whatever became of social objectives in fisheries policy? 
Fisheries Research 95(1):1–5. 
Tarrant, M. A., and M. J. Manfredo. 1993. Digit preference, recall bias, and nonresponse bias in 
self-reports of angling participation. Leisure Sciences 15(3):231–238. 
Vaske, J. J., M. P. Donnelly, T. A. Heberlein, and B. Shelby. 1982. Differences in reported 
satisfaction ratings by consumptive and nonconsumptive recreationists. Journal of Leisure 
Research 14(3):195–206. 
Vaske, J. J., A. J. Fedler, and A. R. Graefe. 1986. Multiple determinants of satisfaction from a 
specific waterfowl hunting trip. Leisure Sciences 8(2):149–166. 
Vaske, J. J., and J. M. Roemer. 2013. Differences in overall satisfaction by consumptive and 
nonconsumptive recreationists: a comparative analysis of three decades of research. Human 
Dimensions of Wildlife 18(3):159–180. 
Ward, H. G. M., M. S. Quinn, and J. R. Post. 2013. Angler characteristics and management 
98 
 
implications in a large, multistock, spatially structured recreational fishery. North American 
Journal of Fisheries Management 33(3):576–584. 
Zuckerman, Z. C. and S. R. Robillard. 2016. Salmonid community of Lake Michigan: 2016 fall 
harbor assessment. Illinois Department of Natural Resources.   
 
  
99 
 
APPENDIX A. LAKE MICHIGAN ANGLER SURVEY QUESTIONNAIRE 
 
100 
 
101 
 
102 
 
103 
 
104 
 
105 
 
106 
 
 
  
107 
 
APPENDIX B. COVER LETTER #1
 
108 
 
APPENDIX C. COVER LETTER #2
 
  
109 
 
APPENDIX D. POSTCARD
 
 
110 
 
APPENDIX E. INTERNET SURVEY INVITATION 
Email Invitation – June 2, 2016 12pm CST  
 
June 2, 2016 
  
Dear Angler, 
  
During the 2015 fishing season, you were interviewed by a creel clerk and indicated you would be willing 
to participate in an internet survey about your fishing activities on Lake Michigan during the 2015 fishing 
season. We ask that you please take a few minutes to complete the portions of the questionnaire that 
pertain to you by following this link or by copying and pasting the following url into your internet browser: 
https://illinoisaces.co1.qualtrics.com/SE?SID=SV_3923uWR9pPM9kcB&Q_CHL=preview&Preview=Survey. 
  
This study, conducted by the Illinois Natural History Survey, in cooperation with the Illinois-Indiana 
SeaGrant, is an effort to learn about fishing activities in Lake Michigan. Results of this study will help 
fisheries managers make decisions to improve angling opportunities. Your responses are voluntary and 
completely confidential. By responding, you will help us more effectively manage the Lake Michigan 
fisheries. 
  
You may access the results of this and other studies of outdoor recreation in Illinois at the INHS website. 
You may also find information about Illinois Department of Natural Resources fisheries management 
programs and fishing in Illinois at the DNR website. 
  
Typically only the researchers will have access to study data, including your responses. However, groups 
that oversee human subjects research at the university (including university committee and office that 
reviews and approves research studies, the Institutional Review Board (IRB) and Office for Protection of 
Research Subjects and /or university and state auditors) may review records of the study. 
  
If you have questions regarding this study, please call us at (217) 244-5121. 
  
Sincerely, 
   
  
           Craig A. Miller 
           Human Dimensions Research Program 
  
If you feel you have not been treated according to the descriptions in this form, or if you have any 
questions about your rights as a research subject, including questions, concerns, complaints, or to offer 
input, you may call the Office for the Protection of Research Subjects (OPRS) at 217-333-2670 or e-mail 
OPRS at irb@illinois.edu 
 
If you do not wish to participate, please click here to be removed from our list.  
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APPENDIX F. REMINDER EMAILS 
Reminder 1 – June 8, 2016 6am CST  
 
Dear Angler, 
  
Last week, we sent you an email asking for your participation in the Lake Michigan Angling Survey that 
you discussed with a creel clerk last summer. We have not yet received your response. To participate in 
the survey, simply follow this link or copy and paste the following url into your internet browser: 
${l://SurveyURL}.  
 
Your input is very important! Results will help improve fishing opportunities in southern Lake Michigan. If 
you have questions regarding this study, please call us at (217) 244-5121 or reply to this email. Thank you 
for your time and assistance. 
  
Sincerely, 
  
Craig A. Miller 
Human Dimensions Research Program 
 Illinois Natural History Survey 
  
If you no longer wish to participate, please click here to be removed from our list.  
 
Reminder 2 – June 15, 2016 7am CST  
 
Dear Angler, 
  
Recently, we sent you an email asking you to take part in a survey about fishing on Lake Michigan. We 
have not yet received your response. We'd like to urge you to complete the survey and provide input on 
the management of the southern Lake Michigan fishery. Our only sources for information about angler 
opinions are you and the other anglers we talked to during the creel survey last summer - your response 
is important.  
 
To participate, simply follow this link or copy and paste the following url into your internet browser: 
${l://SurveyURL}.  
 
If you have questions regarding this study, please call us at (217) 244-5121 or reply to this email. Thank 
you for your help.  
  
Sincerely, 
  
Craig A. Miller 
Human Dimensions Research Program 
Illinois Natural History Survey 
  
If you no longer wish to participate, please click here to be removed from our list.  
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Reminder 3 – July 8, 2016; 10 AM CST 
 
Dear Angler,  
 
We wrote to you in June asking for your help with our Lake Michigan angler study. Our results depend on 
your participation, so we are again requesting your help and encourage you to complete the survey at 
your convenience.  
 
The survey takes approximately 15 minutes to complete and will help quantify the economic value of the 
fishery and inform lake managers about angler preferences and opinions. To complete the questionnaire, 
click here or copy and paste the following link into your web browser: ${l://SurveyURL} 
 
If you have any questions about this study, you may reply to this email, or call us at 217-244-7193. We 
appreciate you considering our request.  
 
Sincerely, 
  
Craig A. Miller 
Human Dimensions Research Program 
Illinois Natural History Survey 
  
If you no longer wish to participate, please click here to be removed from our list.  
 
Reminder 4 – August 8, 2016 9am CST 
Dear Angler,  
 
We are writing to follow up on the requests we've sent this summer that invited you to participate in the 
Lake Michigan Angler study. We are relying on your response to provide accurate information to fishery 
managers and we hope you will take this opportunity to share your opinions.  
 
Click here to take the survey, or copy and paste the following URL into your internet 
browser: ${l://SurveyURL} 
 
Our study is coming to a close and this will be our last reminder. If you have any questions, you may call 
(217)-244-5121 or reply to this email. Thank you for your help in improving angling opportunities in the 
southern Lake Michigan fishery.  
 
Sincerely, 
Craig A. Miller 
Human Dimensions Research Program 
Illinois Natural History Survey 
If you no longer wish to participate in this study, please click here to be removed from our email list.  
 
 
